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ESSAY ONE 
ABSTRACT 
This study examines the economic exposure of finns from four foreign countries; Gennany, the 
United Kingdom, Japan, and Canada. Finns are classified as purely domestic firms,. low 
exporting finns, high exporting firms, and multinational firms in an attempt to discover 
systematic detenninants of economic exposure effects. We find that while purely domestic and 
low exporting firms are not typically exposed to exchange rate changes, high exporting and 
multinational firms are. Although the level of this exposure varies across exchange rates, it is 
consistently positive. The firm's percent foreign sales to total sales is a significant determinant 
of this exposure. We also find that country specific domestic market indexes explain more of the 
various sample variances than a world market index. 
I. INTRODUCTION 
The market value of the firm is a major issue in the study of finance. While there are 
many factors which influence the market value of the firm, this study focuses on the influence 
of changes in exchange rates on the firm's value. As global financial and product markets 
become increasingly more integrated, the effect of changes in exchange rates has taken on greater 
significance to both corporate management and investors. 
Foreign exchange rate exposure is often analyzed in three distinct forms; ( 1) translation 
exposure, (2) transaction exposure, and (3) economic exposure. While both transaction and 
translation exposure are relevant to the firm in the short run, economic exposure reflects the 
firm's overall sensitivity to changes in exchange rates. Without discounting the importance of 
the other two fonns of exposure, economic exposure must be considered the most relevant as it 
impacts the firm's cash flows and hence its long run profitability. Exchange rate volatility 
influences cash flow fluctuations, which in tum may effect the market value of the firm and 
consequently produce changes in stockholder wealth. As financial theory dictates that the goal 
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of the firm is to maximize shareholder wealth then the understanding and management of 
exchange rate economic exposure is of prime importance to corporate management. The focus 
of this study is thus on economic exposure, which is defined as the change in the market value 
of the firm, based on changes in future cash flows, due to unexpected changes in exchange rates. 
As market e~posure reflects the sensitivity of a firm's value to changes in overall market 
conditions, economic exposure measures the sensitivity of the firm to changes in exchange rates. 
In neither case does exposure imply a causal relationship, but rather a historical correlation. 
The statistical discovery of economic exposure is therefore founded upon the identification 
of the detenninants of that exposure. Previous theoretical and empirical works have suggested 
alternative potential determinants of economic exposure. Deviations from purchasing power 
parity, levels of demand (in)elasticities, degree of export or import dependence and the firm's 
primary industrial classification have all been studied as determinants of economic exposure. 1 
This study incorporates the findings of these earlier studies and extends them through an original 
sample selection process which uses only foreign (non-US) firms. 
Jorion (1990) examines exchange rate economic exposure as a function of the degree of 
foreign operations, which is measured as the ratio of the firm's foreign sales to total sales. Using 
primarily US firms, he finds evidence of a positive relationship between the degree of foreign 
operations and exchange rate exposure. His strongest results, however, are with his one sample 
of foreign firms which exhibit the greatest degree of economic exposure. These results suggest 
that foreign firms are more likely to be exposed to changes in exchange rates than US firms and 
1 These potential determinants are described at length in the literature review, b:it 
essentially are reflected in the works of Hodder (l 982), Levi (1983), Choi (1986), Luehrman 
(1990), and Jorion (1990, 1991). 
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consequently any cross-sectional differences in exchange rate exposure might be more 
pronounced for foreign firms. This study uses a sample of foreign firms in an attempt to 
investigate this possible connection. 
We extend Jorion's measure of "foreign operations" to classify firms by their primary 
trading activity. Foreign firms are categorized as primarily purely domestic firms, as exporting 
firms, or as Multinational finns (MNCs). The use of this sample selection process, applied only 
to foreign finns, may allow for the detection of systematic influences of exchange rates changes 
not readily discemable using US data. 
This study also extends previous studies in that more than one exchange rate is utilized. 
Exchange rates represent the value of a country's currency relative to another currency and 
consequently it may be possible to find a differential sensitivity of the firm's value to different 
rates. This study uses bilateral rates against the US dollar, the ECU, the SDR, and a country 
specific trade weighted exchange rate. 
The previous research in the area of exchange rate exposure and risk can be categorized 
into three basic areas; the use of foreign firms' securities to achieve portfolio diversification, 
corporate policies to manage foreign exchange exposure and risk, and the measurement and 
pricing of foreign exchange exposure and risk. While the literature is extensive regarding the first 
two areas of research, less work has been done in the area of measurement and pricing of foreign 
exchange exposure _and risk.2 This essay attempts to build on and extend the literature in this 
2. For work on portfolio diversification, see Solnik (1974), Agmon & Lessard (1977), Jaquillat 
and Solnik (1978), Senchak and Beedles (1980), Jorion (1984,1989), Eaker and Grant (1985, 
1987), Eun and Resnick (1988), Bailey and Stultz (1990), Morck and Yeung and (1991). For 
work on exchange rate management, see Abdel-Malek (1976), Cornell and Shapiro (1983), Dufey 
and Srinivasulu (1983), Kaufold and Smirlock (1986), Lessard and Lightstone (1986), Rich 
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latter field by providing evidence on the potential systematic influences of exchange rate changes 
on the market value of foreign finns which have been classified by their primary trading activity. 
The organization of this essay is as follows. The next section examines the theoretical 
literature and previous empirical studies pertaining to the effect of exchange rate changes on the 
market value of the firm. Section ID discusses the effect of exchange rate changes on purely 
domestic firms, exporting firms, and multinational firms. The data is described in Section IV and 
an outline of the methodology for the estimation of economic exposure is found in Section V. 
The empirical evidence and the concluding remarks and implications are found in Sections VI 
and VII. 
(1990), Appelyard (1991), Doukas and Arshanapalli (1991), Malliaris and Urrutia (1991) and 
Naughton and Yap (1993). 
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II. LITERATURE REVIEW 
The sensitivity of a firm's market value to exchange rate volatility is a complex issue. 
A firm's market value is typically measured as a discounted stream of expected cash flows. 
Changes in exchange rates impact this valuation as the volatility of exchange rates can cause 
changes in expectations about the firm's future cash flows. 
The difficulty in measuring the impact of changes in expectations of future cash flows is 
due to the fact that exchange rate volatility can influence the firm at many levels. There are 
exchange rate change influences on an economy-wide level, over which the firm has no control. 
These exogenous factors include the effects of interest rate and purchasing power parity 
relationships, levels of market efficiency, and demand, price or supply elasticities of the firm's 
products or inputs. Additionally, there is endogenous behavior at the firm level, such as the 
amount and sophistication of foreign currency management, accounting translation policies, or 
multiple exposure to either the same or to different currencies, which varies from firm to firm 
and hence makes finding systematic influences of exchange rate changes difficult. 
Economic exposure, defined as changes in the market value of the firm due to unexpected 
exchange rate changes, must therefore be measured as the net result of these combined forces. 
At issue is the question of how best to summarize these various influences and their effect on 
a firm's value. Consequently, the majority of the previous literature in the area of exchange rate 
exposure has focused on identifying determinants of exposure and also on generating econometric 
models in an attempt to measure these systematic influences. 
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
6 
Previous Theoretical Literature 
The first papers in the area of exchange rate exposure were an initial attempt to move 
away from traditional accounting approaches towards models based on macroeconomic variables. 
The studies by Heckerman (1972) and Shapiro (1975) provide a transition from translation effects 
to economic effects. Heckerrr.~n•s (1972) discounted value model demonstrates how changes in 
relative prices, caused by changes in exchange rates, affect the income stream of foreign 
operations. He proposes that his model is superior to traditional accounting methods in that his 
model incorporates changes in the terms of trade that also result from changes in exchange rates. 
His model, however, is based on the restrictive assumption that real sales and costs remain 
constant over time. Shapiro (1975) extended Heckerman's model by allowing real sales and costs 
to vary. Using a two country model, he concludes that the "sector of the economy" in which a 
firm's subsidiary operates is of prime importance. Shapiro classifies firms in these economic 
sectors as either exporters, importers or domestics. 
Subsequent authors focused on determining possible sources of exchange rate exposure. 
Wilhborg ( 1980), Hodder ( 1982), and Levi ( 1983) all incorporate the macro variable of inflation 
into their work and examine exchange rate exposure in the context of deviations from Purchasing 
Power Parity (PPP). Wilhborg (1980) and Hodder (1982) focus on total currency exposure by 
including the influence of domestic inflation. Wilhborg ( 1980), assuming purchasing power 
parity, argues that changes in exchange rates will be met by changes in relative prices. Firms, 
therefore, will not be exposed if inflation is neutral and if PPP holds. However, with the real 
world scenario of non-zero inflation and sticky prices, this approach is seldom the case in the 
short run. Wilhborg concludes, therefore, that while exchange rates may be irrelevant in the long 
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run, in the short run all firms, MNCs, exporters/importers and even domestic firms, are affected. 
Hodder ( 1982) also proposes that the net worth of domestic firms and the domestic component 
of multinational firms are exposed to changes in exchange rates. This result is obtained whenever 
a relationship exists between uncertain domestic inflation and exchange rate movements. 
Although Levi's (1983) analysis of operating exposure is modeled on exporters and 
importers, his model allows domestic firms to face exposure as well. This model incorporates the 
influences of (in)elasticity of demand, the amount of imported inputs, the level of market 
competitiveness, and the time horizon being considered. The net influence of changes in 
exchange rates on the above variables results in changes in both short and long term profits. Levi 
refers to this potential variability in profits as residual foreign exchange exposure. It is residual 
in that it is the firm's exposure after foreign currt!ncy receivables and payable have been hedged. 
He concludes that while import competing and exporting firms benefit from a depreciation of the 
home currency, the opposite effect holds for importing firms. 
These early studies are important in that they begin to identify possible determinants of 
exchange rate exposure. Deviations from PPP, levels of demand (in)elasticities, degree of export 
or import dependance all become possible focal points for examining the influence of foreign 
exchange changes on the firm's market value. These early studies, however, focus only on US 
firms. There has been no theoretical work as to the effects of exchange rate changes on the 
market value of foreign firms. 
Adler and Dumas (1980, 1984) and Heckman (1985) develop econometric models in an 
attempt to quantitatively capture the systematic influences of exchange rate changes. Adler and 
Dumas (1980, 1984) analyze the exposure of both bonds and stocks. Using a similar approach 
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
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to both, they argue that exposure is not risk. Exposure is what is at risk and represents levels of 
purchasing power. They are the first to suggest the use of Ordinary Least Squares (OLS) as a 
means of estimating. exposure. While not implying causality, exposure will be discovered if there 
is any correlation between domestic asset prices and one or more foreign exchange rates. 
Heckman's (1985) theory is differentiated from previous models in that she analyzes specific 
investments and the sensitivity of their value to changes in exchange rate forecasts and thus 
includes expectations into her model. 
Using the basic models of Adler & Dumas (1980,1984) and Heckman (1985) as 
foundation, subsequent authors examine the potential of more complex determinants of exposure. 
The models of Choi (1986), Luehnnan (1990), Ma and Kao (1990), and O'Brien (1994) are 
similar in that they propose that characteristics of the firm can result in offsetting exchange rate 
exposure effects. 
Choi' s ( 1986) model combines three different effects of exchange rate change; ( 1) a home 
economic effect, which measures domestic production sensitivity, (2) a foreign economic effect 
which is more dependent upon the relationship between exchange rates and prices, as well as 
input and output elasticities, and (3) an accounting or translation effect. This model's predictions 
are that a change in exchange rates can have either a negative, positive, or zero effect on stock 
prices and that the sign of the exposure will depend upon which of the above three effects is 
most dominant. Choi concludes, therefore, that while changes in exchange rates do influence the 
value of the firm, the effects cannot be systematically classified, as they vary from firm to firm. 
Luehrman's (1990) model includes shifts in demand and the adjustments of the firm's 
competitors following an exchange rate shock. He shows how the addition of these components 
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can significantly influence the firm's overall exposure, and often produce exposures with signs 
contrary to traditional models. 3 The foundation of this model is that an important determinant 
of exposure is the competitive structure of the industry. Luehrman demonstrates how finns that 
operate internationally as multimarket oligopolist can face exposures of greater magnitude than 
predicted by traditional models. The consequences for these "global competitors" is that the sign 
of exposure can not be predicted just based upon the traditional exporting/importing status of the 
firm, but that the competitive structure of the industry, as well as changes in demand elasticity, 
must also be considered. He proposes that these additional components can outweigh what he 
refers to as the "orthodox" view, producing either greater than expected exposure or even an 
inverse sign of exposure than what is predicted. 
Furthermore, Luehrman also argues that the position of the foreign country within the 
world's hierarchy of trade must also be considered. Specifically, he concludes that non-US 
producers can be influenced more by the US market than US producers are affected by non-US 
markets. This suggests that foreign firms might react differently to exchange rate changes than 
their US counterparts. 
Ma and Kao's (1990) model also demonstrates how the effects of different exchange rate 
exposures can offset one another. They show that during periods of a strong home currency, an 
exporting firm is faced by both a transaction effect (from the investment) and by an economic 
effect (from changes in export profits). This is because a strong base currency will typically make 
investment in base equities attractive to investors and will thus have a positive effect on the 
3 Throughout this dissertation, the terms "traditional" or "orthodox" theory, will refer to 
Levi's (1983) argument that a depreciation of the base currency is beneficial for both exporters 
and import competing firms. 
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
10 
firm's market value due to increased foreign investment. The general consensus of the literature, 
however, is that a strong home currency is detrimental to exporting firms as the price of their 
exports becomes more expensive, relative to the products of foreign firms. Ma and Kao's (1990) 
model predicts that, for the US, the transaction exposure would be more influential than the 
economic exposure, "due to the more open and mobile US capital market. "4 The implication 
from this study is that this prediction may not hold for firms in different economies. Ma and 
Kao's (1990) study adds additional motivation to study the influence of exchange rate changes 
on firms other than US firms, in the belief that foreign firms may face greater economic 
exposure. 
O'Brien (1994) outlines how firms face many different types of economic exposure. He 
demonstrates how conversion exposure, price exposure, demand exposure, competitive exposure, 
multi-product and multi-currency exposure can all have offsetting effects on the firm's value5• 
He also develops a measurement of operating cash flow exposure which incorporates the 
exposure levels of the firm's revenue and cost streams. He concludes by showing how this level 
of operating cash flow exposure, combined with the level of foreign debt of the firm, has a direct 
and pronounced effect on the equity economic exposure of the firm. 
These previous theoretical works lead to several conclusions and subsequent issues. First, 
in the absence of market imperfections, there is no real exposure as changes in exchange rates 
will be met by equal changes in relative prices. In an international context, therefore, the level 
4 Ma and Kao, 1990, page 448. 
5 See O'Brien (1994) for a complete description of these different examples of economic 
exposure. 
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of global market integration becomes increasingly important. Secondly, a depreciation in the 
base currency benefits both exporters and domestic firms facing competition from importers. 
Domestic firms can therefore face indirect exchange exposure. Thirdly, there can be more than 
one determinant of foreign exchange exposure for a firm and it is possible that these 
determinants of exposure can offset each other, resulting in a firm not having any significant 
level of exposure. And lastly, the majority of the theoretical literature on exchange rate exposure 
focuses on US firms, leaving to future study whether or not these models are appropriate for 
foreign firms as well. 
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Previous Empirical Studies 
Empirical studies have attempted to address the questions raised by the previously cited 
theoretical literature. Adler and Simon (1986) test firms' economic exposure using the OLS 
methodology proposed by Adler and Dumas ( 1980). Jorion ( 1990, 1991) examines both the firm's 
degree of foreign operations and its industrial classification as determinants of exposure. Bodnar 
and Gentry (1993) also examine exposure by industry and additionally look at the different 
effects of exchange rate changes in large versus small economies. Luehrrnan ( 1991) and Hung 
(1993) examine the effects of exchange rate changes on exporting firms and report contradictory 
results. Bartov and Bodnar (1994) investigate whether the influence of exchange rate changes on 
the value of the firm is more pronounced when these changes are lagged and find that exchange 
rate change is not immediately reflected in the market value of the firm. 
Adler and S~mon ( 1986) empirically test the theoretical models proposed in Adler and 
Dumas (1980 and 1984). Following these early papers they define exposure as "a (set of) 
regression coefficient(s) to be estimated in the same way as beta. "6 Assuming linearity and non-
random domestic inflation, they compare exchange rate exposure to market exposure and propose 
that exchange rate exposure can be estimated through OLS regressions in the same manner. Using 
monthly data for bonds and weekly data for 9 national stock market indices from January 1976 -
December 1982, they find that exposure is not constant over time and that both stocks and 
domestic bonds are I 00% exposed to their own currency, but to no others. Their inability to find 
any significant influence of foreign currencies on domestic stocks and bonds may be due, 
6 Adler and Simon, 1986. 
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however, to several experimental design issues. First, the sample period ends in 1982. Since then 
financial markets have experienced 13 years of increasing global integration. Secondly, market 
indices are used as opposed to firm specific data and lastly, their model does not include any 
variable to capture market influences. 
Jorion (1990) extends the 1986 paper of Adler and Simon and reports evidence of a cross-
sectional relationship between stock returns and the value of a trade weighted exchange rate. In 
addition, he finds that this relationship is positively related to the degree of foreign operations, 
as measured by the percent of foreign sales to total sales. Jorion also improves upon several of 
the Adler and Simon (1986) limitations by using returns from individual firms, including a 
market variable, and using data through 1987. 
While Jorion (1990) does find significant cross-sectional differences between the degree 
of exposure and the level of the firm's foreign operations, his results for US firms are not very 
strong. His typical US sample reports only 3 out of 40 firms with significant exchange rate 
exposure. In contrast, in 9 out of the 14 firms in his foreign firm sample, he reports significant 
positive exposure. These results lead to the interesting implication that foreign exchange 
exposure influences foreign firms more than US firms. 
Jorion's results of significant positive exposure are important in light of the previous 
theoretical literature on exchange rate exposure. By using percent foreign sales to total sales as 
his measure of foreign operations, Jorion's sample is composed primarily of exporting firms. 
Using direct exchange rate quotations (i.e. US$/foreign currency), one would expect a positive 
relationship between increasing foreign operations and a base currency depreciation. This is 
exactly what Jorion finds, as seen in his Table 2. Firms with minimum foreign investment, less 
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than 6%, do not report a significant exposure. Portfolios of firms with the highest level of foreign 
operations, i.e. firms with high percentages of export activity, show significant and positive 
exposure, which is ~onsistent with the predictions of the traditional exchange rate literature. 
The positive coefficient reported for Jorion's sample of foreign firms, however, is in direct 
contrast to the exchange rate literature considering his use of a direct US currency quotation. 
For foreign firms, a direct US currency quotation results in an indirect home currency quotation, 
implying that a negative exposure coefficient would be predicted for this sample of foreign 
exporting finns. Jorion describes this foreign sample as foreign MNCs trading on the NYSE, and 
without more information concerning the specific finns which compose the sample, it is difficult 
to explain this major contradiction. 
Jorion's (1990) US results could be strengthened by extending his work to foreign firms. 
If foreign firms are more exposed to exchange rate changes than US firms, as indicated by the 
stronger results for· Jori on' s foreign portfolio, then cross-sectional variation, dependent upon 
degree of foreign operations, should be more pronounced for non-US finns. Through the use of 
foreign data, we continue this investigation, attempting to isolate systematic influences of 
exchange rate exposure. 
Jori on ( 1991) reports additional results concerning the signs of exposure in a subsequent 
article.7 Using US firms, he examines the firm's economic exposure on an industry-wide level. 
He finds significant cross-sectional differences between industry returns and the dollar 
denominated trade weighted exchange rate movement. Approximately 25% of the industry groups 
7 The 1990 Jorion paper, "The Exchange Rate Exposure of US Multinationals" deals 
specifically with ex~hange rate exposure and his 1991 paper, "The Pricing of Exchange Rate Risk 
in the Stock Market," addresses the issue as to whether or not this exposure is priced. 
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examined report significant exposure. These results are interesting in that the industries reporting 
significant positive exposure are primarily exporting industries and those reporting significant 
negative exposure are primarily importing industries. What cannot be neglected, however, is the 
predominance of industries which report no significant exposure. These results could point to 
either of two very different conclusions. The first conclusion could be that the non-significantly 
exposed industries cannot be classified as either primarily importing or exporting industries. This 
conclusion appears doubtful when it is revealed that industries such as food & beverage and 
petroleum are included in this non-exposed group. The second conclusion is more supportive of 
Choi (1986) and Luehrman (1990), who argue that the effects of economic exposure cannot be 
examined on such an aggregate level. They would argue that other competing sources of 
exchange rate exposure, in addition to the effects of exporting activities, have resulted in an 
insignificant exposure coefficient. 
Luehrman ( 1991) addresses the issues raised in his 1990 paper by specifically testing the 
hypothesis that a home currency depreciation benefits exporters. He assumes that value 
maximizing firms of a particular industry all compete for the same scarce, noncontractual product 
market cash flows. If the market values of all firms in the same industry sample are measured 
and then converted into the same currency, then a home currency depreciation should benefit the 
home exporting firn;i, relative to the foreign competitors. He examines both the US automobile 
and steel industries during the period 1978-1987 and not only finds no support for this 
hypothesis, but actually finds specific periods for each industry when the firm's relative share 
of world-wide industry value declines with a depreciation of the dollar. These results are in 
direct contrast to the majority of theoretical models cited earlier, but may be reflective of the 
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hypothesis that firms are subject to different sources of exposure. These results present additional 
evidence that traditional theories of exchange rate exposure are not capable of predicting the 
signs of exposure by relying primarily on the trading status of the finn. 
Bodnar and Gentry's (1993) work addresses two important issues in regards to exchange 
rate exposure. First, they extend Jorion's (1991) work by examining the exposure of industry 
returns not only in the US, but in Canada and Japan as well. Secondly, they also argue that finns 
in smaller and more open economies face greater exchange rate exposure. For the three countries 
studied, Bodnar and Gentry find that between 20 - 35% of the industries have significant 
exchange rate exposure. The industries found to be sensitive to exchange rate changes are not the 
same for each country, nor do the same industries have the same sign of exposure from country 
to country. As a primarily importing industry in one country may be a primarily exporting 
industry in another country, these results are not unexpected. What is perplexing, however, is that 
even though the time periods differ slightly, Bodnar and Gentry's (1993) US industry results do 
not always match Jorion's (1991) US industry results. Although both studies report 20-35% of 
the industries studied to be significantly exposed, the two sets of results often differ in which 
industries are significantly exposed. Additionally, there are occasions when the same industry 
is reported to be significantly exposed, but each study reports a different sign of exposure.8 
These conflicting results do not appear to be the result of experimental design, as both studies 
use two factor models where the monthly industry returns are regressed against both a domestic 
8 Two examples of such differences would be (1) the textile and apparel industry which 
Jorion reports as significantly negatively exposed but which Bodnar and Gentry report as 
significantly positively exposed, and (2) department stores, for which Jorion reports a significant 
negative coefficient. and Bodnar and Gentry report a significant positive exposure. 
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market index and a trade weighted exchange rate. The time periods are very similar, although 
Jorion's (1991) study, running from 1971 - 1987, contains some data from the fixed exchange 
rate period, and Bodnar and Gentry's (1993) study, running from 1979 - 19889, does not. One 
noticeable difference is in the methodology, with Jorion (1991) incorporating a Maximum 
Likelihood test and Bodnar and Gentry (1993) using a Seemingly Unrelated Regression 
technique. The conflicting results, however, are too important to be passed off to differences in 
methodology and lend even greater emphasis to examine these issues even further. 
Bodnar and Gentry (1993) also address the issue of the relevance of a firm's home 
country. They demonstrate that firms in the smaller, more open economy of Canada are more 
influenced by changes in exchange rates, than firms in either Japan or in the US. While Canada 
has the smallest, but most open economy (measured in terms of trade flows to GNP), the 
variances of the exchange rate coefficient for Canada are the largest of the three countries. These 
results seem to show that firms from different countries may face different levels of exposure. 
Hung (1993) uses actual trade data to estimate the impact of exchange rates on US 
domestic manufacturing profits. He finds that the export sector is more seriously influenced than 
the import competing sector by changes in the strength of the dollar. During the strong dollar 
period of 1984-86 he estimates a loss of almost 22% of total domestic manufacturing profits due 
to the appreciated dollar. While these results support the pr~dictions of traditional models, they 
are in direct contrast to Luehrman' s ( 1991) findings in the sense that a depreciating currency did 
not benefit either of the two US exporting industries, automotive and steel, in his study. 
9 Although not addressed in his paper, Jorion's results may have been influenced by the high 
US inflation during the 1970s. 
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
18 
Bartov and Bodnar ( 1994) examine two possible reasons why previous works have only 
met with limited success in finding significant relationships between the market value of the firm 
and currency movements. They note that previous works may have contained excessive noise in 
the data, as sample selections were not rigorously defined. Furthermore, they argue that investors 
may not simultaneously incorporate the effects of currency fluctuations in their valuation process. 
They attempt to overcome both of these limitations through the use of very specific samples 10 
and lagged currency values. Using these specific samples, they find no relationship between the 
market value of the firm and contemporaneous changes in the value of the dollar. A statistically 
significant relationship is found, however, when they use lagged (quarterly) values of the 
currency factor. Although their findings are stronger during the 1984-1990 period than the 1973-
1983 period, this combination of rigorous sample selection and lagged currency values does result 
in a positive relationship between abnormal stock returns and a currency factor, which is both 
statistically and economically significant. 
The theoretical models of exchange rate exposure can be divided into two categories. The 
traditional view is presented by Wilhborg (1980), Hodder (1982) and Levi (1983) who argue that 
US exporting and import competing firms benefit by a depreciating dollar and are harmed by an 
appreciating dollar. The alternative view, as put forth by Choi (1986), Luehrrnan (1990), Ma and 
Kao (1990), and O'Brien (1994), argues that a firm's economic exposure is a net exposure, and 
not just dependent upon the firm's primary trading status. The available empirical studies have 
10 Bartov and Bodnar create samples composed solely of firms "with consistently large 
foreign currency adjustments reported on their past annual financial statements" (page 1756). 
They further define this sample by using only firms in which this foreign currency adjustment 
is negatively related to the movements in a US dollar trade weighted exchange rate. 
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been unable to convincingly support either position, as seen through the conflicting results of 
Jorion (1991) and Bodnar and Gentry (1993) (who report different signs of exposure for the same 
industry), and Luehnnan (1991) and Hung (1993) (who present conflicting evidence as to the 
influence of a depreciating dollar on exporting firms). While Bartov and Bodnar (1994) produce 
significant results, their results do not shed any light on the issue of exposure and firm 
characteristics. While they maintain a rigorous sample selection, the characteristic which defines 
the individual firms in the sample is derived ex post. Additionally, we have no knowledge as to 
whether these US firms are domestic firms, exporting firms or MNCs. 
This study attempts to clarify these issues through the use of non-US firms. If foreign 
firms are more exposed to exchange rate changes, as evidenced by the findings of Jori on ( 1990) 
and Bodnar and Gentry (1993), then systematic effects of exchange rate changes should be more 
detectable for foreign firms. 
The discovery of significant cross-sectional variation in the exposure levels of these 
foreign firms would lend support to the traditional theories of Wilhborg (1980), Hodder (1982) 
and Levi (1983) and strengthen the previous results of Jorion (1990). On the other hand, a lack 
of significant cross-sectional variation, or the finding of significant coefficients of exposure with 
signs contrary to the predictions of the theoretical literature of exchange rate exposure, would 
support the work of those who propose that economic exposure varies from firm to firm, and 
hence cannot be sy&tematically predicted. 
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III. EXCHANGE RA TE EXPOSURE EFFECTS 
The previous theoretical models and empirical studies of economic exposure suggest that 
changes in foreign exchange rates do not affect all firms equally. Traditional theory argues that 
systematic influences become discemable when specific trading activities are used to categorize 
firms, while more recent theory suggests that classification by trading activity alone is not 
sufficient to find systematic influences of exchange rates. This study addresses this issue by 
characterizing non-US firms as either purely domestic, exporting firms with either low or high 
percentages of foreign sales, or Multinational Corporations, in an attempt to see if foreign firms 
are sensitive to systematic exchange rate influence. 
Throughout this study, the stock returns of the foreign firms are quoted in the home 
currency and the exchange rates ru-e also quoted directly, i.e. home currency units per foreign 
currency unit. This approach allows for the comparison of firms' currency exposure effects across 
countries. As a result of this approach, positive currency coefficients (8>0) indicate that the 
market value of the firm is inversely related to the appreciation of the home currency. That is, 
a positive value of the exposure coefficient would indicate that a depreciation of the home 
currency is beneficial to the market value of the firm. 
Conversely, negative currency coefficients (8<0) represent a positive relationship between 
the value of the firm and the strength of the home currency. The home currency is appreciating 
when the home currency/foreign currency value decreases. Negative values of 8, therefore, 
indicate decreases in the value of the firm as the home currency depreciates. When 8=0, there 
is no net exchange rate exposure effect on the value of the firm. 
The following sections discuss factors which could result in these different levels of the 
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exposure coefficient for each of the different types of firms examined in this study. 
Domestic Firms 
Wilhborg (1980), Hodder (1982), and Levi (1983) all suggest that purely domestic firms 
are exposed to changes in exchange rates. A purely domestic firm is one which uses only 
domestic inputs and generates only domestic currency denominated revenues. The exposure of 
a purely domestic firm is derived from its position of competing against importing firms. During 
periods of a strong home currency, foreign exporters are able to lower their prices, while 
maintaining the same revenue cash flow. This often makes it difficult for the domestic firm to 
maintain its market share, as competing imports become less expensive. During periods of a weak 
home currency, however, the domestic firm benefits. Purely domestic firms can also be indirectly 
affected by exchange rate changes if they supply goods or raw materials to other firms, who 
themselves face direct exposure. Exchange rate changes which negatively affect these firms can 
flow back to the purely domestic firm, through decreased orders. 
Jorion (1990), however, does not find US domestic firms 11 to be significantly exposed 
to changes in exchange rates. The current study attempts to determine if this is also true for 
domestic firms in other countries. For non-US firms, domiciled in economies which are more 
open than the US economy, it may be that the indirect exposure arguments of Wilhborg (1980), 
Hodder (1982) and ~vi (1983) are more relevant. Non-US domestic firms may face significant 
economic exposure, particularly in light of the findings of Bodnar and Gentry (1993), who have 
11 Jorion (1990) includes one domestic sample in his 1990 work. This sample includes the 
40 largest firms listed on the Fortune 500 which report no foreign sales. 
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shown that firms in smaller and more open economies are more influenced by exchange rates 
changes. 
The valuation effect of an exchange rate change on the market value of a domestic firm, 
therefore, could be either positive or zero. If the empirical tests focusing on purely domestic 
firms result in a positive exchange rate coefficient, this would be consistent with the theory that 
domestic firms face indirect exposure by means of import competition. As the home currency 
depreciates, the market value of the domestic firm will increase, reflecting the increased cost of 
foreign imports. An increase in the cost of foreign imports would be beneficial to a purely 
domestic firm as their own products remain less expensive, relative to this competition, while 
their input prices are not affected by the exchange rate change. 
A zero, or non-significant, exchange rate coefficient lends additional support to the 
exposure study of Jorion (1990), who found exchange rate exposure to be a function of the firm's 
percent of foreign sales to total sales. As purely domestic firms have no foreign sales, this would 
imply a lack of sig~ificant economic exposure. 
Exporting Firms 
While domestic firms face indirect exposure to changes in exchange rates, exporters face 
both indirect and direct exposure. Similarly to the purely domestic firm's indirect exposure, an 
appreciation of the home currency is detrimental to the exporter's domestic sales, as the exporter 
now faces cheaper foreign imports at home. In addition, however, the exporters's product is 
likely to be more expensive in the foreign market, relative to the foreign country's competing 
product. The exporter' s operational cash flows are also directly affected by the additional 
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problems of foreign currency transactions, dependence upon foreign inputs, and foreign 
denominated debt and consequent interest payments. Based upon these exposure effects, the 
market value of an exporting firm should be positively correlated with a directly quoted exchange 
rate, implying a decrease in firm value with an appreciation of the home currency. 
Both of Jorion's (1990,1991) works support the traditional predictions that a depreciation 
in the home currency is beneficial to an exporting firm. He finds a positive relationship between 
the value of the firm and the movement of the currency factor and also that the degree of foreign 
operations is positively correlated with this level of exposure. Furthermore, in his 1991 paper on 
industry exposures, he reports significant positive exposures for both the "chemical" and 
"machinery" industries, which he refers to as "exporting a significant proportion of their sales, 
or have significant foreign operations."12 Based upon Jorion's 1990 and 1991 studies, a positive 
exchange rate coefficient would be predicted for exporting firms, and the level of the exposure 
should increase with the level of foreign operations. 
Bodnar and Gentry (1993), however, present conflicting results to Jorion as they report 
non-significant exposure levels for some industries which Jorion finds to be significantly exposed 
to exchange rate change. In addition, in several instances, the two studies report significant 
exposure coefficients for the same industries, but with opposite signs. Choi ( 1986), Luehrman 
(1990), Bodnar and Gentry (1993), and O'Brien (1994) argue that firms face more than one 
source of exchange rate exposure and therefore that economic exposure must be considered as 
the net result of these different influences. If this argument holds, then it becomes impossible 
to predict signs of exchange rate exposure based on the firms' identification as an exporter, and 
12 Jorion, 1991, page 369. 
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the resulting betas could be greater than, equal to or less than zero. 
Additional complications arise as a firm's level of foreign operations increases. One could 
easily argue that as foreign sales increased, the typical exporting firm would undertake a more 
active management of its foreign currency cash flows and thus lower its net exposure, resulting 
in a currency coefficient of 8=0 or 8<0. Indeed, Naughton and Yap (1993), studying the foreign 
exchange risk management of Australian MNCs, find that the larger firms in their sample 
typically engaged in more hedging strategies than the smaller firms. Unfortunately, it is difficult 
to find accurate data on foreign currency management by firms. Most studies, such as Naughton 
and Yap (1993) and Soenen and Aggarwal (1989), rely upon survey data, with well known 
inherent flaws. Despite a lack of definite knowledge of the level of exchange rate management 
within firms, it is important to recognize that firms do engage in foreign currency management 
in a conscious attempt to lessen their transaction and subsequent economic exposure. A firm's 
use of currency management strategies, therefore, could be one explanation for lack of significant 
exposure to exchange rates (8=0). 
The current study not only identifies firms by their exporting status, it further defines the 
exporting sample by the firm's percent of foreign sales to total sales. The division of the 
exporting sample is an attempt to measure potential effects of exchange rate management by 
firms as their percentage of foreign sales to total sales increases. Also, firms designated as large 
MNCs are excluded from the exporting sample13• This more selective sample identification is 
done in an attempt to better isolate the various sources of foreign exchange exposure. While the 
13 The classification of the firm as an MNC, instead of an exporter, is discussed at length 
in the next section. 
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firm's classification as an exporter has maintained an important place in the literature, this 
identification is complicated by other firm characteristics, especially the degree of foreign 
operations and the degree of currency management. Consequently, while traditional theoretical 
models predict a positive relationship between firm value and the value of the home currency, 
there are many reasons why these predictions may not be borne out in empirical testing. 
Multinational Corporations 
Large, global MNCs need to be differentiated from those firms which are classified as 
exporting firms. A .truly global MNC operates in many locations where both the parent and its 
subsidiaries can sell products and import inputs from a variety of countries. In this regard, the 
MNC may be exposed both directly (through the parent) and indirectly (through the subsidiary) 
to many currencies. The degree of foreign exchange exposure is therefore partially dependent 
upon the number of currencies involved and their correlation with each other. The end result may 
be a form of "natural hedging," in that the currency fluctuations actually offset each other. 
Consequently, although multinational corporations face exchange rate exposure in even more 
ways than exporting firms, through extensive foreign operations in several countries, the net 
exposure for the MNC may actually be less. 
Many MN Cs do not rely just on the natural hedging of multi-currency cash flows, but also 
engage actively in foreign exchange management. Soenen and Aggarwal (1989) report significant 
international differences in the management of cash and foreign exchange management. They 
survey firms in the United Kingdom, Netherlands, and Belgium and conclude that the most 
sophisticated management techniques mostly occur in UK firms, while the least sophisticated 
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occur in Belgian firms. Their sample also indicates that the firms surveyed in the United 
Kingdom were typically larger than the Belgian firms. These results support the contention that 
larger MNCs are likely to be more actively engaged in foreign exchange management, in a 
conscious attempt to lessen their economic exposure. 
If natural arid active hedging techniques do lower MNCs exchange rate exposure, then 
there should be no significant relationship between the market value of a global MNC and 
exchange rate volatility. The little empirical work which has been conducted in regards to the 
economic exposure of global MNCs seems to support this view. Luehrman (1991) specifically 
tests whether home currency depreciations benefits exporters. His results are contradictory to 
traditional theory, in that he reports significant levels of negative economic exposure for 2 US 
exporting industries, automotive and steel. Traditional theory would predict positive signs for this 
exposure. An understanding of his sample, however, provides some insight into these 
contradictions. Luehrman's sample consists primarily of large global MNCs, as opposed to firms 
which would be classified as exporters, by the criteria used in this study14• Knowing the 
composition of his sample, it is now not clear whether the relationship has been hypothesized 
incorrectly, or whether it is the use of global MNCs, and their net lack of sensitivity to exchange 
rates, which is driving the results. 
Drumman and Zimmerman ( 1992) study the differential influence of a world versus a 
domestic market index on European stock returns. Also included in their study is the effect of 
a currency factor on the stock returns. They report that the currency factor explains only 2% of 
the average stock variation. Similar to Luehrman ( 1991 ), however, is that their sample is 
14 See the Data Description section for the sample selection criteria. 
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composed of global MNCs. The lack of a significant currency effect on the stock returns may 
be due to the fact that the MNCs, through the combination of natural and active currency 
management techniques, have been able to lower their level of economic exposure. 
The importance of this study is that the economic exposure of purely domestic firms, 
exporting firms and global MNCs is explicitly examined and compared. This explicit testing 
allows us to determine whether a firm's trading activity is linked to systematic influences of 
exchange rates or whether other sources of exposure must be modeled as well. This paper is 
motivated by the fact that cross-sectional differences in the effects of exchange rate changes have 
been observed in tests using US data, yet may be more pronounced for foreign firms. The use 
of stock returns from (non-US) foreign firms advances the literature in a significant way. If 
foreign firms do exhibit a greater sensitivity to exchange rate changes than US firms, then cross-
sectional differences in the effects of this exposure on the market value of the firm may be more 
detectable. The findings of this study will shed light on the extent of foreign firms' exchange rate 
exposure and whether this exposure differs both across firm type as well as across countries. 
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IV. DATA DESCRIPTION 
In order to empirically test the effects of exchange rate changes on the market value of 
foreign firms, security returns of firms from four countries, Japan, Canada, Germany, and the 
United Kingdom are used in this study. For each of the four countries, four samples of firms are 
generated. These sub-samples consist of purely domestic firms, exporting firms whose foreign 
sales to total sales fall between 20-39%, exporting firms whose foreign sales to total sales exceed 
40%, firms classified as global Multinational Corporations (MNCs) 15• 
The sample selection is based upon firm information reported in Worldscope (1993) 16 
and in The Directory of Multinational Enterprises (1990). Worldscope (1993) was used to identify 
the firm's primary SIC code, market value, and percent of foreign sales to total sales. The World 
Directory of Multinational Enterprises ( 1990) was used to identify those firms which would be 
classified as MNCs. 
Firms were classified as purely domestic if they had no foreign sales and were not 
designated as an MNC in The Directory of Multinational Enterprises. In addition, trade data 
from Europa Yearbook (1993) (Appendix C) was analyzed in order to designate industries (by 
SIC codes) as net importers or as net exporters. Firms were excluded from the purely domestic 
sample if their primary industrial classification was either as a net importer or net exporter. 
Two samples of exporting firms for each country were also generated. Firms could not 
be included in the exporting sample if they were listed in The Directory of Multinational 
Enterprises. The exporting firms were classified as low exporters if they reported between 20 -
15 A complete listing of the country. portfolios is available in Appendix A. 
16 Worldscope is a database distributed by Compaq Disclosure and updated yearly. 
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39% foreign sales to total sales in Worldscope. They were classified as high exporters if they 
reported over 40% of foreign sales to total sales. 
Firms listed in The World Directory of Multinational Enterprises were classified as 
MNCs. While the full criteria is presented in Appendix B, the editors' minimum requirement for 
being designated as an MNC is that the firm is a large global trader with: 17 
( 1) The firm had a minimum of 25% of the voting equity of manufacturing or mining companies 
in at least three foreign countries. 
(2) The firm had a minimum of 5% of its consolidated sales or assets attributable to foreign 
investments. 
(3) The firm had a minimum of US$75 million in sales generated by foreign production 
operations. 
Subsequent to the collection of this data, firms were classified into the four samples of 
each country18• A total of 159 firms were examined in this study. This number represents 39 
domestic firms, 40 low exporting firms, 40 high exporting firms, and 40 multinationals. For each 
group, firms were randomly chosen once they had been classified by the selection criteria. Table 
I presents a summary of the 16 sub-samples. Each sub-sample contains 10 firms, with the 
exception being the German domestic sample. Of the firms initially identified as German 
domestics in Worldscope, only 9 had complete data available in Datastream. 
Table I reports the percent of market capitalization which each sub-sample represents of 
the total market capitalization available for that group. The total market capitalization is 
calculated based upon the firms which met the selection criteria for that sub-sample and for 
17 World Directory of Multinational Enterprises, 1990, pg i. 
18 See Appendix A for a detailed list of the sample selection requirements. 
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which a complete data set was available in Datastream. As can be seen from this Table, the 
various sub-samples range from a low of 6.8% (UK domestics) to 100% (German domestics)19• 
TABLE I 
SUMMARY OF SAMPLE SIZE AS A PERCENT OF 
TOTAL MARKET CAPITALIZATION 
The percentages reported below represent the percent market capitalization that each sub-
sample represents out of the total market capitalization of all firms available for that group. Each 
sub-sample consists of 10 firms, which were randomly drawn from all firms listed in Worldscope. 
meeting the sample selection criteria, and for which a complete set of data was available in 
Datastream. 
Domestic Low Exporting High Exporting MNC 
Firms Firms Firms Firms 
Japan 18.9% 18.1% 23.8 17.2% 
United 6.9% 14.3% 12.3% 16.9% 
Kingdom 
Germany 100% 8.1% 27.5% 37.1% 
Canada 14.3% 35.3% 17.8% 83% 
19 Of the 51 German firms initially identified in Worldscope as purely domestics, only 9 had 
complete Datastream data sets beginning in 1980. Consequently, these 9 firms represent 100% 
of the total market capitalization of available firms for this sub-sample. 
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Stock prices. for each firm were retrieved from the Datastream20 database. Monthly rates 
of return, inclusive of dividend payments, were calculated for each firm. The stock price data 
was collected in direct quotation terms, i.e., home currency units per foreign currency unit. 
Price level data for the following market indices was also retrieved from Datastrearn; the 
TSE Composite Index of 300 Stocks (Canada), the Ff Stock Exchange All Share (United 
Kingdom), the Nikkei 225 Index (Japan), the Frankfurt Commerzbank Index (Germany), and 
Datastream's DSWorld Index21 • 
Four exchange rates for each country were also retrieved from Datastream. These rates 
are directly quoted for each country in terms of home currency units to foreign currency unit. The 
use of four different exchange rate series allows us to examine whether the value of the firm is 
. 
equally affected by changes in different exchange rates. Previous studies have typically used only 
one exchange rate series in their study. The inclusion of several series increases the potential of 
finding significant exchange rate influences, which may not have been possible to identify using 
either a specific bilateral or trade weighted exchange rate. 
Due to the importance of the United States in the world economy, bilateral rates against 
the US dollar were used for each country. As two of the countries in our sample are European, 
bilateral rates against the ECU are also used. Additionally, bilateral rates against the SOR and 
a trade weighted exchange rate is used for each country. These trade weighted exchange rates 
were developed by the Bank of England and represent a trade weighted exchange rate for each 
20 Datastream is an on-line database distributed by Datastream International and updated 
daily. 
21 Vontobel Total Market Price Index ("DSWorld") is created by Datastream. 
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country, relative to the British pound. The use of this exchange rate series enables us to examine 
the influence that the relationship between trading partners has on the market value of foreign 
firms. 
The data span the period of January I, 1980 to December 31, 1993 for 3,649 continuous 
trading days. The availability of daily information allows the tests to be run using daily, weekly, 
and monthly rates of return22• 
22 Initial empirical tests demonstrated that the use of daily and weekly rates contained 
excessive noise. The daily data was therefore converted to monthly rates of return, which resulted 
in 168 observations, from January 1980 through December 1993. 




Adler and Dumas (1984), Adler and Simon (1986), Jorion (1990), and Bodnar and Gentry 
(1993) use essentially the same market model to estimate exposure betas.23 
(1) 
where: 
R;l = rate of return on either the ith common stock or the ith portfolio 
~ 1 = the exchange rate change (directly quoted for each country) 
~ 1 = rate of return on a market index 
While the regressions of Adler and Dumas (1984) and Adler and Simon (1986) do not 
include a market index factor, all the regressions in this study do, in an attempt to capture the 
systematic influences of the market. A statistical problem arises, however, if there is any positive 
correlation between the market index and the exchange rate, which has the potential to obscure 
the true level of exchange rate exposure. In his 1991 paper on exchange rate exposure and risk, 
Jorion adjusts for this potential statistical problem by substituting an orthogonal exchange rate 
for the conventional currency rate change variable (R51). The process of orthogonalization is 
performed by regressing the currency factor against the market factor and using the residuals of 
this regression as the orthogonalized currency factor. As a result of this process, the two factors 
become statistically independent of each other. 
The statistical problem of correlation between the market term and the currency term can 
also be avoided by using the unexpected component of the exchange rate change. This 
23 Bodnar and Gentry (1993) use returns in excess of a risk free rate. 
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specification is more consistent with the definition of economic exposure, as "changes in the 
market value of the firm are due to unexpected exchange rate changes." This unexpected 
component is derived by first forecasting exchanges rates using ARIMA24, and secondly by 
subtracting this forecasted exchange rate change from the actual exchange rate change. 
Despite the potential of multicollinearity problems, the majority of previous empirical 
work [Jorion (1990), Bodnar and Gentry (1993) and Bartov and Bodnar (1994)] use the exchange 
rate change, as opposed to the unexpected component, to represent the currency factor. While 
Heckman (1985) included expectations in her model, these other authors propose that since 
exchange rates follow a random walk, innovations in exchange rates are essentially unexpected. 
To examine these two possible alternatives, as well as explicitly examine the influence of both 
a domestic market index versus a world index, we run the regressions incorporating various 
combinations of both the exchange rate factor and the market index. 
These regressions were run using the four different exchange rates per country, for each 
individual firm, as well as for the sub-samples described in the data section. A review of the 
results of all of these tests enables us to determine which combination of exchange rate factor 
and market index(s) produces the most consistent levels of economic exposure. Additionally, the 
procedure of holding the classification of firms and currency factor constant, but alternating the 
market variable, allows for an explicit tests of the relative importance of the world versus 
domestic market forces. 
Correlation analysis is performed to verify that this procedure has not resulted in 
multicollinearity between the independent variables. Pearson correlations coefficients indicate low 
24 The majority of currency forecasts fit an ARIMA MAl,1 model. 
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levels (typically <.30) of correlation between the market index variables and the currency 
factors. We determine that the use of a country specific domestic market index and the innovation 
in the exchange rate produces the most consistent instances of exposure. We choose to report 
those results in this paper, although the other results are available. 
In addition to determining economic exposure levels for both individual and samples of 
foreign firms, we also investigate possible determinants of that exposure. Following Jorion 
( 1990), we use the OLS regression: 
(3) 
where B; = exposure betas generated from equation 1. Market adjusted betas are used in order 
to eliminate the problem of correlation between the error terms. F; is the level of one of three 
possible determinants under consideration; total foreign sales, percent foreign sales to total sales, 
and market capitalization25• 
25 This data is available in Worldscope. 
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VI. EMPIRICAL EVIDENCE 
This study examines the issue of whether or not the primary trading status of the firm can 
be used to isolate systematic influences of exchange rate exposure. Firms are characterized as 
either domestic, low exporting, high exporting, or multinational. Unlike most previous studies 
which also attempt to isolate determinants of economic exposure, this study uses security returns 
only of foreign finns. This approach allows for a comparison with previous US results. We use 
four different exchange rates, as well as both domestic market indices and a world market index. 
The resulting empirical results, therefore, allow for even greater opportunities to find and 
compare systematic influences of exchange rate changes on the market value of the firm. 
Additionally, the firm's foreign sales to total sales ratio, total foreign sales, and market 
capitalization are examined in their role as possible determinants of that economic exposure. 
Previous theoretical and empirical work has resulted in contradictory results. Choi ( 1986) 
proposes that exchange rate changes can have either negative, positive or zero effects on the 
market value of the finn. While exchange rate changes do influence the value of the firm, he 
does not believe that these changes can be systematically classified. In contrast, Levi (1983) 
argues that a depreciation of the home currency will benefit exporters and purely domestic firms 
facing foreign competition. Jorion (1990) lent empirical support to Levi's view by demonstrating 
a positive relationship between levels of economic exposure and the value of the dollar. Jorion's 
results, however, are in relation to the market value of US firms. The discovery of consistent 
effects for foreign firms from four different major industrialized nations would indicate that 
exchange rate exposure is a universal economic phenomenon. 
This current study lends greater empirical support to Levi's (1983) theoretical arguments, 
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yet it cannot disprove Choi's (1986) position. We find significant positive economic exposure 
for samples of MNCs and high exporting firms, but very little significant exposure for either low 
exporting or purely domestic firms. These results are consistent with Jori on' s (1990) empirical 
findings for US firms and lend support to Levi's (1983) theoretical arguments. Also consistent 
with Jorion's results is the finding that not all firms within each sample report significant levels 
of economic exposure. Furthermore, the signs of that exposure are not consistent throughout the 
samples. These latter findings, therefore, indicate that we cannot reject Choi' s ( 1986) argument 
that firms react differently to exchange rate influences. 
Four other results are also demonstrated in this essay. First, we find a larger percent of 
our foreign firms face significant economic exposure on the individual level than Jorion (1990) 
reports for his US individual firms. Secondly, firms face different exposures to different exchange 
rates. While firms may face significant exposure to one exchange rate, they are not necessarily 
exposed to others. Thirdly, for the samples of firms reporting significant economic exposure, the 
percent foreign sales to total sales is a significant determinant of economic exposure. Lastly, the 
domestic market index for each country is superior to a world market index in describing the 
return generating process of the firms in our sample. We discuss these results in detail in the 
following sections. 
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ECONOMIC EXPOSURE OF DOMESTIC FIRMS 
Table II presents the economic exposure levels for our samples of German, British, 
Japanese and Canadian domestic firms. Exposure levels (the beta coefficient of the currency 
factor), the t statistic, and the corresponding p-value are reported for each of the four samples 
when regressed in conjunction with four different exchange rates26• 
With the exception of when the Canadian sample return is regressed against the Canadian 
trade weighted exchange rate, the results strongly suggest that domestic firms do not typically 
face significant economic exposure. These results are in direct contrast to the "indirect exposure" 
theories of Wilhborg (1980), Hodder (1982), and O'Brien (1994), who propose that in the short 
run, all firms, including domestic firms, are exposed to exchange rate changes. 
Most previous empirical work has not focused on the economic exposure of the purely 
domestic firm. Jorion's (1990) only sample of domestic firms included the 40 largest domestic 
firms listed on the Fortune 50027• He reports no significant economic exposure for this sample. 
Furthermore, his results indicate that the firm's percent foreign sales to total sales is positively 
related to the firm's level of economic exposure. These results would suggest that firms with no 
foreign sales, i.e. domestic firms, would report the lowest levels of economic exposure. This 
assumption is supported by our findings. We typically find no significant exposure, for any of 
the four samples in this study, to any of the four exchange rates. 
The only instance of significant economic exposure results when the return of the 
26 Tables III, IV, and V present the same information for the samples of low exporting, high 
exporting and multinational firms. 
27 These were the 40 largest firms which reported no exporting revenue. 
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Canadian sample is regressed against the return of the Canadian domestic market index (the TSE) 
and the change in the Canadian trade weighted exchange rate. The sign of this significant 
exposure is negative, which is in contrast to the sign predicted by Levi ( 1983). This negative 
sign of the exposure coefficient indicates that a depreciation of the Canadian trade weighted 
exchange rate is related to a decrease in the market value of the firm. This relationship may be 
explained if the domestic firm uses a significant amount of foreign inputs. In this case, a 
depreciation of the home currency could result in a lower market value due to an increased cost 
of foreign inputs. We are unable, from the data available, to accurately determine the level of 
dependence on foreign inputs for these firms, and therefore cannot explore this assumption. 
The sensitivity of the Canadian firms may be best explained by Bodnar and Gentry (1993) 
which is the only previous work to examine the economic exposure of Canadian firms. They 
classify firms by industry affiliation and find that 20-35% of Canadian industry groups are 
significantly exposed to changes in a Canadian trade weighted exchange rate. Bodnar and Gentry 
also demonstrate that Canada is a smaller but more open economy28 than either Japan or the US. 
Their results imply that Canadian firms are more influenced by exchange rate changes, as the 
variance of the exchange rate coefficient for Canada is the highest of the three countries. It is 
perhaps this characteristic of the Canadian economy which best explains why only the Canadian 
domestics are influenced by exchange rate changes. 
As suggested by Choi ( 1986), individual firms can respond in either a positive, negative 
or neutral manner to changes in exchange rates. Although the four country samples of domestic 
firms did not typically display a significant economic exposure, individual firms did. Of the 39 
28 This measure is calculated by dividing trade flow by GNP. 
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domestic firms studied in this paper 6 reported significant exposure to one or more of the four 
exchange rates. Of these firms, 4 reported significant negative economic exposure while 2 
reported significant positive economic exposure. These results support Choi' s contention that the 
effects of changes in exchange rates are not systematic. 
TABLE II 
ECONOMIC EXPOSURE OF DOMESTIC FIRMS 
Economic exposure coefficients (81) estimated from the following model; 
EXCHANGE GERMANY UK JAPAN CA!~ADA 
RATE 
US DOLLAR -.084279 .0000027 .034698 -.33570 
-.125(.901) .00(1.0) .291(.771) -.938(.350) 
ECU -3.55256 -.170428 .021225 -.094668 
-.884(.378) -.894(.373) .151(.880) -.938(.350) 
SOR -.322432 -.11067 .017627 -.251375 
-.261(.795) -.627(.532) .099(.921) -1.51(.134) 
TRADE -.001231 .117033 -.029552 -.123408 
WEIGHTED -1.29( .198) .649(.518) -.056(.575) -2.21(.029)** 
Where ~ 1 is the exchange rate change (i.e., bilateral rates against the US dollar, the SOR, the 
ECU, and a country specific trade weighted exchange rate.) Rm, is the rate of change of a 
country specific domestic market index. (t statistics are listed below the beta coefficient, with p-
values in parentheses.) 
* significant at the 10% level 
** significant at the 5% level 
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ECONOMIC EXPOSURE OF LOW EXPORTING FIRMS 
The results for the samples of low exporting firms are presented in Table III. These results 
appear to be similar to those reported for the domest_ic samples. A significant level of economic 
exposure is only found for the sample of German low exporting firms. The one instance of 
significant exposure occurs when the sample of German firms is regressed against changes in the 
ECU. This relationship is not surprising given the close relationship of the OM and the EMS. 
The sign of this exposure is positive, which is in line with Levi's ( 1983) predictions and Jori on' s 
( 1990) previous results for US exporting firms. 
The lack of significant exposure for the low exporting firms is consistent with Jori on' s 
( 1990) US findings. US firms with low levels of foreign sales to total sales did not typically 
report significant levels of economic exposure. We have shown that the market value of low 
exporting firms in four other major industrialized countries also fails to react significantly to 
changes in exchange rates. 
While our results are similar to Jorion's on a sample level, they are stronger when viewed 
on an individual fi~ level. Seven of the 40 low exporting firms reported significant levels of 
economic exposure to one or more exchange rates on the individual firm level. Four of the these 
firms report significant positive economic exposure and three report significant negative economic 
exposure. The individual results from both our domestic samples and our low exporting samples 
lend support to the contention that foreign firms are more likely to face economic exposure than 
US firms. The number of foreign individual firms, classified as either domestic or low exporting 
firms, reporting significant exposure is higher than the number of individual US firms facing 
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significant economic exposure, as reported by Jorion. In his Table 1129, Jorion reports 2 out his 
sample of 40 US domestic firms as being significantly exposed to changes in exchange rates. His 
sample of "40 finns with the lowest percent of foreign operations" reports O out of 40 as being 
significantly exposed. 
TABLEIII 
ECONOMIC EXPOSURE OF LOW EXPORTING FIRMS 
Economic exposure. coefficients (81) estimated from the following model; 
EXCHANGE GERMANY UK JAPAN CANADA 
RATE 
US DOLLAR .20321 .013317 .066097 .50989 
1.20(.250) .165(.869) .780(.436) 1.51(.133) 
ECU 2.01338 -.037186 -.094199 .003205 
1.9(.055)* -.367(.714) -.942(.348) .035(.973) 
SDR .25137 -.037186 -.012169 .06008 
.778(.437) -.367(.714) -.096(.924) .378(.706) 
TRADE -.00003 .25987 -.018777 .025885 
WEIGHTED -.121(.900) 1.22(.226) -.500(.618) .481(.632) 
Where ~ 1 is the exchange rate change (i.e., bilateral rates against the US dollar, the SDR, the 
ECU, and a country specific trade weighted exchange rate.) Rro1 is the rate of change of a 
country specific domestic market index. (t statistics are listed below the beta coefficient, with p-
values in parentheses.) 
* significant at the 10% level 
** significant at the 5% level 
29 Jorion, 1990, page 339. 
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ECONOMIC EXPOSURE OF HIGH EXPORTING FIRMS 
In sharp contrast to the domestic and low exporting samples, we find the high exporting 
firms to be very sensitive to exchange rate change. As seen in Table IV, the samples of German, 
British and Japanese high exporting firms all report significant economic exposure to one or more 
exchange rates. Of interest is that the economic exposure is not consistent among the exchange 
rates. The German firms are significantly exposed to the US dollar and SDR exchange rate 
movement, while the British firms are sensitive to innovations in the US$, SDR and trade 
weighted exchange rate, and the Japanese sample is sensitive to changes in the US$. The 
Canadian sample reported no significant exposure to any of the four exchange rates. The 
Canadian sample is -therefore the only high exporting sample which does not report exposure to 
the US dollar. Furthermore, none of the other Canadian samples (domestic, low exporting or 
multinational firms) reflect any sensitivity to changes in the US$/C$ exchange rate. This 
exception on the part of the Canadian firms may be in part due to the high integration of the two 
economies.30 
We find that different samples are sensitive to different currencies. Despite this variability, 
the sign of the economic exposure is consistent. In all cases of significant economic exposure, 
the sign of that exposure is positive. Positive economic exposure indicates that a depreciation in 
the home currency is beneficial to the market value of the firm. These results add even more 
support to both the theory of Levi (1983) and the US results of Jorion (1990). A review of the 
low and high exporting sample results adds more definition to the theory of Levi (1983) who 
30 R. Roll (1987) reports that the Canadian and US major stock market indexes were highly 
correlated, .720, during the period of June 1981 to September 1987. 
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proposed that a depreciation of the home currency was beneficial to the exporting firm. We have 
shown that this theory can not be generally applied to all exporting firms, as the amount of 
foreign sales is very relevant. These results indicate that Levi's arguments primarily pertain to 
firms with high levels of foreign sales. 
This difference between the levels of economic exposure for the samples of low and high 
exporting firms is also seen in the composition of the individual firms reporting significant 
economic exposure. Whereas the low exporting firms reported 4 individual firms with positive 
exposure and 3 with negative exposure, the number of high exporting individual firms reporting 
significant positive exposure to one or more exchange rates is 13, with 3 reporting significant 
negative exposure. 
Although these results continue to add support to Levi's (1983) arguments, we still cannot 
disprove Choi's (1986) argument of unsystematic influence. We can suggest, however, that firms 
with high levels of foreign sales are more likely to face positive economic exposure than either 
domestic firms or firms with lower levels of exporting activity. Our results also show that the 
most consistent exposure is to the US dollar. With the exception of the Canadian sample, the 
high exporting samples report significant positive sensitivity to innovations in this exchange rate. 
This consistency demonstrates the US dollar's continued importance in the world's economy. 
Levels of economic exposure, however, are not consistent over the other three exchange 
rates. A significant exposure to one exchange rate does not guarantee a significant exposure to 
another. 
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TABLE IV 
ECONOMIC EXPOSURE OF HIGH EXPORTING FIRMS 
Economic exposure coefficients (81) estimated from the following model; 
EXCHANGE GERMANY UK JAPAN 
RATE 
US DOLLAR .175506 .170831 .23152 
2.51(.013)** 1.64(.099)* 1.74(.084)* 
ECU .639115 .035913 .116256 
1.51(.113) .247(.805) .733(.465) 
SOR .276560 .271856 .29771 
2.143(.034)** 2.06(.041)** 1.49(.138) 
TRADE -.000144 .271856 -.089098 










Where ~ 1 is the exchange rate change (i.e., bilateral rates against the US dollar, the SOR, the 
ECU, and a country specific trade weighted exchange rate.) Rm, is the rate of change of a 
country specific domestic market index. (t statistics are listed below the beta coefficient, with p-
values in parentheses.) 
* significant at the 10% level 
** significant at the 5% level 
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ECONOMIC EXPOSURE OF MULTINATIONAL FIRMS 
Table V reports the MNC results, which appear to be broadly similar to those of the high 
exporting firms. These results indicate that MNCs typically face positive economic exposure, 
but that this exposure is not consistent across exchange rates. The German MNCs appear to be 
the most sensitive, with positive exposure to the ECU, SDR, and the US$. The Japanese 
multinationals are significantly exposed to the US$ while the UK and Canadian samples are not 
significantly exposed to any of the exchange rates. None of the samples is significantly exposed 
to their own trade weighted exchange rate. 
These results are similar to the results for the samples of high exporting firms, with the 
exception of the sample of British multinationals. Whereas the sample of British high exporting 
firms faced significant exposure to changes in the US$, SDR and trade weighted exchange rates, 
the sample of British multinationals face no significant exposure. This result might be attributed 
to the fact that for the sample of high exporting British firms, the mean percent foreign sales to 
total sales is 73.1 %, compared to 53.6% for the British multinational firms. This lack of 
sensitivity of the British multinational sample may be explained by its lower average level of 
foreign operations. 
The results for the multinational firms can also be compared to Jorion's (1990) US results, 
as Jorion's sample is composed primarily of multinational firms. A review of Jorion's sample 
reveals that 70% of the firms in his sample are listed in The World Directory of Multinational 
Enterprises and thus would be considered a MNC by our criterion. The results of both studies 
are consistent in that high exporting and multinational firms are susceptible to economic 
exposure, and that this exposure is typically positive. 
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While we produce, for multinational firms from four foreign countries, results similar to 
Jori on' s US results, these findings do not support our earlier hypothesis. We had proposed in 
Section ill that B=O for the MNC samples due to the effects of natural hedging and active 
currency management. Previous work by Naughton and Yap (1993) and Soenen and Aggarwal 
(1989) suggest that larger MNCs typically engage in more active and sophisticated currency 
management. We had thus expected to find 8=0 for the MNC samples. The results reported here 
and in Jorion ( 1990) do not lend support to the hypothesis that larger MN Cs are protected from 
economic exposure. 
The results !Or the individual foreign MNCs are very strong. 18 of the 40 individual 
MNCs report significant exposure to one or more exchange rates and 17 of those firms report 
positive exposure. The sign of economic exposure, on the individual firm level, is far more 
consistent within the multinational sample, than any of the other samples in this study. 
Table VI presents the number of individual firms, within each sample, which report 
significant economic exposure, at the 5% level, to one or more exchange rates. The lowest 
number of firms facing significant economic exposure occurs in the domestic sample, where 6 
out of the 39 firms report individual significance. This represents 15% of the total sample. The 
low exporting, high exporting and multinational samples report 7, 16, and 18 firms respectively. 
47 of the 159 foreign firms in our study, approximately 30%, report significance to one or more 
exchange rates. In contrast, Jorion reports only 15 of 287 firms, approximately 5% of the sample, 
to be sensitive to exchange rate exposure at the 5% level or better. 
The stronger individual results produced by this study could be due to one of two reasons. 
First, we count the number of firms which report significant exposure to one or more of four 
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possible exchange rates. Jorion's results may have improved if he had included additional 
exchange rates. Or, secondly, our original premise that foreign firms are more sensitive to 
changes in exchange rates may be supported. This suggestion becomes more plausible when 
compared to Jorion's sample of foreign firms, in which 9 of the 14 firms report significant 
exposure. 
What is also interesting in Table VI are the signs of the significant exposure. Negative 
exposure is predominant in the domestic sample, but then the number of firms reporting positive 
exposure increases as we move from the low exporting sample to the high exporting sample to 
the multinational sample. As previously mentioned, the significantly exposed MNC firms report 
positive exposure 94% of the time. These results are broadly consistent with Jorion's (1990) US 
results. Levels of economic exposure, both for individual firms, as well as by sample, increases 
as the level of foreign operations increases. The finding of similar sensitivities for foreign firms 
is important as it indicates that economic exposure is not specific to US firms. As 30% of our 
sample reported in~ividual exposure, compared to Jorion's 5%, this also lends support to our 
argument that non US firms are even more sensitive to exchange rate changes. 
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TABLE V 
ECONOMIC EXPOSURE OF MULTINATIONAL FIRMS 
Economic exposure coefficients (81) estimated from the following model; 
EXCHANGE GERMANY UK JAPAN 
RATE 
US DOLLAR .081530 .042679 .216586 
2.06(.041)** .585(.557) 2.49(.014)** 
ECU .457866 .070553 -.079932 
1.93(.056)* .714(.476) -.766(.445) 
SDR .145028 .094588 .119874 
1.99(.048)** 1.04(.299) .909(.365) 
TRADE -.0000314 .094588 -.050917 










Where ~. is the exchange rate change (i.e., bilateral rates against the US dollar, the SDR, the 
ECU, and a country specific trade weighted exchange rate.) ~. is the rate of change of a 
country specific domestic market index. (t statistics are listed below the beta coefficient, with p-
values in parentheses.) 
* significant at the I 0% level 
** significant at the 5% level 
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TABLE VI 
INDIVIDUAL FIRMS REPORTING SIGNIFICANT ECONOMIC EXPOSURE 
Reported below are the number of individual firms, within each sample group, which 
report economic exposure at the 5% level or better, to one or more exchange rates. Also reported 
is the breakdown between negative or positive exposure. 
Sample Total number of Total number of Total number of 
firms reporting firms reporting firms reporting 
significant exposure negative exposure positive exposure 
DOMESTIC FIRMS 
(n=39) 6 4 2 
LOW EXPORTING 
FIRMS 7 3 4 
(n=40) 
HIGH EXPORTING 
FIRMS 16 3 13 
(n=40) 
MULTINATIONAL 
FIRMS 18 1 17 
(n=40) 
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DETERMINANTS OF ECONOMIC EXPOSURE 
Having found a cross-sectional variation in economic exposure, it is intuitive to examine 
what might be driving these finns' exchange rate sensitivity. Jorion (1990) attributed economic 
exposure of US firms to the percent foreign sales to total sales. We test the same variable, as 
well as total foreign sales and the market capitalization of the firm. 
We use equation 331 to examine the relationship between economic exposure levels (81 
estimated in equation 132) and the level of each of the three possible determinants of exposure. 
Our sample design allows us to conduct these tests both on the sub-samples (i.e., type of firm 
by country), as well as on the aggregate sample of all firms of one type from the four countries. 
Table VII reports a summary of the relationship between economic exposure and foreign sales 
to total sales as a determinant of economic exposure. The asterisks indicate that either the 
economic exposure level (81) or the estimated determinant coefficient (t1) is not statistically 
significant at the 10% level or better. The reported coefficients, therefore, indicate significant 
levels of these two variables. As can be clearly seen in Table VII, the percent foreign to total 
sales variable is a significant determinant of exposure when the economic exposure of the 
specific sample is significant. This relationship, however, does not hold when the economic 
exposure level of the sub-samples is insignificant. 
While these results are consistent with Jorion's (1990) findings for US firms, they are 
even more specific. They indicate that when the percent foreign sales to total sales variable is 
32 Equat1'on 1·. R - rv + 8 R + 8 ° + E ii - u.i Ii SI 2i"ml ii 
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not a significant factor, firms are not sensitive to currency movements. 
We find no evidence of a significant relationship when using the total foreign sales 
variable or the market capitalization variable as possible determinants of exposure. These results 
are therefore not reported. 
TABLE VII 
PERCENT FOREIGN SALES TO TOTAL SALES AS A DETERMINANT OF 
ECONOMIC EXPOSURE 
This table reports the level of significance, (p-value), for both the sample economic exposure coefficient 
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THE DOMESTIC VERSUS THE WORLD MARKET INDEX 
Levi (1983) and others propose that if we had perfect and fully integrated markets, then 
there would be no economic exposure, as changes in exchange rates would be met by changes 
in relative prices. The existence of fully integrated markets implies that a world market index 
would be superior to a domestic market index in explaining security returns. In this study, 
however, we find that the domestic market indices explain more variation than the world index 
in the security return generating process. 
A review of equation 1 demonstrates that beta coefficients (i.e., 82) will be generated for 
the market index variable Rmi• as well as for the currency factor. Although not reported here, t 
statistics are also available for the two market indices33• Although the t statistics for both the 
domestic and world market indexes are consistently highly significant, the average t statistic for 
the domestic market index is always more than twice as strong as the average t statistic for the 
world market index. This result occurred in all four countries. The dominance of the domestic 
market index is also supported by the F statistics (not reported, but available) which were 
typically three times greater when the domestic index was used in the regressions. 
If national capital markets were fully integrated, then security return generating processes 
would obey the world market index, but this has not been shown to be the case. The domestic 
market index has consistently been shown to be superior in explaining variation in the security 
return generating process. This lack of national equity market integration supports Levi's ( 1983) 
argument that economic exposure will exist in the short run. Our finding of significant economic 
exposure lends support to this argument. 
33 These t statistics are reported in Appendix D. 
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A persistent problem in empirical work, of course, is to choose the appropriate market 
index. The previous results, therefore, are dependent upon the arbitrary choice of proxies for the 
market index. It is ~mportant to acknowledge that within each country there are several choices 
of domestic market indices, as well as other possible world market indices available. 
Defining the true global portfolio results in the same issues as defining the true domestic 
market portfolio. In theory, the global index should contain all international assets, in weights 
appropriate to their share of total market wealth. There are no global indices which accomplish 
this, and few come even close to approximate percentage representation of national capital assets. 
As national market integration increases, however, the availability of a reliable world bench-mark 
will take on even greater importance. 
Equation I was run using either just the domestic market index, just the world market 
index, or including both indexes. The conclusion from these empirical results is that the domestic 
market index explains more of the variation in the security return generating process than does 
the world market index. These findings support the view that national equity markets are not 
fully integrated with each other, and as a result, one would expect to find evidence of economic 
exposure, as was presented in the previous section. 
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VII. CONCLUDING REMARKS AND IMPLICATIONS 
This study was motivated by Jorion's (1990) study of the relationship between the market 
value of the firm and exchange rate changes for US firms. In that study Jorion finds his strongest 
results in his one sample of foreign firms. Using data only from foreign markets, we have 
extended this research and provide additional results concerning the cross-sectional variation in 
the effects of exchange rate changes on the market value of the firm. By dividing our firms into 
samples based upon trading activities, we are able to build upon the concept that firms are not 
equally affected by exchange rate changes. We find that while purely domestic and low exporting 
firms are not typically exposed to changes in exchange rates, high exporting firms and 
multinational firms are. Furthermore, we find these firms to be differentially exposed to different 
exchange rates. 
The sign of this significant exposure is positive and this lends support to the theory of 
Levi (1983) and the empirical work of Jorion (1990). This positive sign indicates that a 
depreciation of the home currency is beneficial to the market value of the firm. The positive 
coefficient of exposure is consistent across exchange rates. 
Contrary to Levi (1983), we do not find domestic firms or low exporting firms to be 
significantly exposeq to exchange rates when combined into sample portfolios. We do, however, 
find that a number of these firms face significant exposure to various exchange rates when 
examined on an individual level. We find approximately 43% of our high exporting and 
multinational firms to face significant individual economic exposure. These individual firm results 
are much stronger than Jorion's results for individual US firms. While Jorion found 15 out of 287 
US firms to face exposure at the 5% level of significant, we find 47 of our 159 foreign firms to 
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face exposure at the same level of significance. Our findings are consistent with Jorion' s ( 1990) 
sample of foreign firms, in which 9 of the 14 foreign firms which he studied reported significant 
exposure. This evidence lends strong support to the premise of this paper, that foreign firms are 
more likely to face significant economic exposure than US firms. 
Also consistent with Jori on' s work is the finding that the percent foreign sales to total 
sales is a significant detenninant of economic exposure. This is a useful measure, along with the 
trading activity classification of the firm, in detennining which foreign firms are predisposed to 
face exposure from exchange rate change. 
Also of interest, is that our results, as do Jorion's, indicate that those finns, the high 
exporters and the multinationals, which might be expected to engage in significant amounts of 
currency management, are actually the most exposed to exchange rate changes. Either active 
currency management is not as widespread a practice as believed, or else management has not 
been able to put into place proper hedging techniques to protect the market value of the firm. 
While we find cross-sectional variation of exchange rate effects among our samples of 
firms, we cannot reject the theories of Choi (1983) and O'Brien (1994), which propose that 
exchange rate exposure is not systematic. Our results, on the individual firm level, are not 
consistent. There are always exceptions, in which individual firms exhibit significant levels of 
exposure with signs opposite to the sample. We conclude, therefore, that while certain 
classifications of firms appear to be more likely to face significant exposure, there will always 
be exceptions. As did Jorion, we also find that a large number of firms face no significant 
exposure. 
These results are also consistent with the work of Bodnar and Gentry (1993) and Bartov 
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and Bodnar (1994), who find that economic exposure can be systematically classified under 
certain conditions. Bodnar and Gentry (1993) find cross-sectional exposure for firms when 
grouped by industries, and Bartov and Bodnar (1994) demonstrate that financial statement 
accounting data can be used to determine which firms are more likely to face exposure. The 
empirical results of these two studies are reported in aggregate form, however, and it is not 
possible to determine if these results are consistent within samples. While these authors have 
identified different broad classifications under which significant economic exposure is more 
prevalent, the ability to predict which individual firms will face significant exposure still remains 
illusive. 
We have shown that foreign firms face more exposure than US firms and that this 
exposure varies cross-sectionally by trading activity. The question raised by this essay, therefore, 
is that if foreign firms face significant economic exposure, is this exposure priced by foreign 
markets. Jorion (1991) finds exchange rate exposure to be diversified in the US markets. The 
available evidence from foreign markets, however, is more ambiguous. Using the samples 
generated in this study, in which there is known exchange rate exposure, we study the pricing 
of exchange rate risk in the next essay. 
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1. Not listed as an MNC 
2. Not from a net Import/Export SIC 
This classification is based upon trade data from Europa, which is reported in ¾µrrlix 
C. 
3. No foreign sales listed 
4. Not a utility firm 
Low Exporters 
1. Reports between 20-39% foreign sales to total sales 
2. Not listed as an MNC 
3. Not a utility firm 
High Exporters 
1. Reports 40% or more foreign sales to total sales 
2. Is not listed as an MNC 
3. Not a utility firm 
Multinationals 
1. Is listed as an MNC in the World Directory of Multinational Enterprises 
2. Not a utility firm 
KEY TO ITEMS LISTED IN THE TABLES 
Line #1 
Corporate Name Percent Foreign Sales 
Line #2 
Primary SIC code M a r k e t V a l u e 
(in Domestic Currency) 
Description of Primary Industry/Business 
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JAPANESE PORTFOLIOS 
DOMESTIC PORTFOLIO (n=l0) 
Toli Corp 3292 22794482210 
Best Denki 







Maruzen Co., Ltd. 
LOW EXPORTERS (n=lO) 
NSK Corporation .2041 
Rohto Pharmac .279 
Nozaki & Co. .2425 
Nichicon .2919 
Mitsui & Co. .2995 
SMK .219 
Okuma Corp .2203 
Ryobi Ltd. .307 
Nippon Shokubia .24 
Nippon Columbia .227 
Asbestos products 
5731 86240293200 








Mens and boys clothing 
2064 97416190740 
Candy & ice cream 
5131 5957369856 






















Industrial organic chemicals 
3651 17727466240 
Household audio/video equip 
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HIGH EXPORTERS (n= 10) 
Aiwa .435 3651 14198382000 
Audio/visual equipment 
Juki Corp. .4095 3559 23189356305 
Special industrial machinery 
Settsu Corp. .604 2631 53760353218 
Paperboard mills 
Akai Electric .5011 3651 13257751104 
Audio/visual equipment 
Mineba .4191 3670 95624971668 
Electronic components 
Minolta Camera .666 3579 56188811000 
Office machines 
Brother Indus .587 3579 71783497200 
Office machines 
Arabian Oil .664 1311 122572426200 
Crude petroleum and natural gas 
Isuzu Motor .4853 3711 116660017756 
Motor vehicles and car bodies 
Hitachi Maxwell .467 3695 37956817500 
Magnetic & optical recording media 
MULTINATIONAL CORPORATIONS (n=l 1) 
Mitsubishi Electric .216 3620 686023206050 
Electrical industrial apparatus 
Alps Electric .416 3679 108508554000 
Electronic components 
Asahi Chemical .103 2821 500702555340 
Plastic materials & resins 
Asahi Glass Company .185 3211 577018395640 
Flat glass 
Citizen Watch .283 3873 173573544780 
Watches, clocks, watchcases 
Hitachi Ltd. .239 3570 1763007822114 
Computer and office equipment 
Nippondenso .136 3714 455525249730 
Motor vehicle parts 
Kuraray .152 2821 204932221619 
Plastic materials & resins 
Konica Corp. .396 3861 134346546323 
Photographic equipment & supplies 
Kawasaki Heavy .115 3511 333011211360 
Turbines & turbines generator sets 
Sumitomo Electric .092 3496 368237161560 
Misc. fabricated wire products 
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GERMAN PORTFOLIOS 
DOMESTIC PORTFOLIO (n=9) 







Dyckerhoff & Widman 
Elbschloss-Braueri 
LOW EXPORTERS (n=IO) 
Heidelberger Zement .208 
Bremer Vulcan 




















Paper coated & laminated 
3661 354322500 






National commercial bank 
6719 13267920 








Search & navigation equipment 
2211 1200600000 








Porcelain electrical supplies 
3561 190160865 




Men's footware, except athletic 
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HIGH EXPORTERS (n=lO) 
Pfaff .623 3559 107024778 
Special industry machinery 
Varta .608 3692 268958496 
Primary Batteries 
Man .619 3710 3006900000 
Motor vehicles & equipment 
Didier-Werke .759 3089 183366000 
Plastic products 
Sued-Chemie .468 3295 273275743 
Minerals, ground or treated 
Hartman & Braun .479 5065 91971800 
Electronic Parts & equipment 
Altana .528 2834 960816000 
Pharmaceutical preparations 
Hapag Lloyd .539 4412 47232000 
Deep sea foreign transport 
Gildemeister .445 3541 275806000 
Machine Tools 
Iwka .467 3548 631680000 
Welding apparatus 
MULTINATIONAL CORPORATIONS (n= 10) 
Bayer AG .601 2821 12523564000 
Plastic materials & resins 
BasfAG .331 2834 17898750000 
Pharmaceutical Preparations 
Continental AG .618 3011 2181655798 
Tires & Inner Tubes 
Daimler-Benz AG .533 3711 10496039910 
Motor vehicles & car bodies 
Degussa AG .702 3399 1467081000 
Primary metal products 
Hoechst AG .496 2861 10467666035 
Gum and wood chemicals 
Metallgesellschaft .619 6159 944706928 
Misc. business credit institutions 
Schering AG .796 2834 4608008177 
Pharmaceutical Preparations 
Siemens AG .298 3610 33618049000 
Electric Distribution Equipment 
Volkswagenwerke .604 3711 9389790756 
Motor vehicles & car bodies 
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UNITED KINGDOM PORTFOLIOS 
DOMESTIC PORTFOLIO (n=lO) 




Clarke, Nickolls & Coombs 
Clayton, Son & Co. Holding 




LOW EXPORTERS (n=lO) 
Allied Textile 
Allied Lyons 
J. Bibby & Sons 
Brammer PLC 
Cray Electronics 



























Deep sea transportation 
9511 133172165 






Narrow fabric mills 
2084 5381884631 












Misc. home furnishing stores 
5511 447631394 
New & used car dealers 
3446 123041752 
Architectural metal work 
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HIGH EXPORTERS (n= 10) 
Albert Fisher Group .712 5148 208517007 
Fresh fruits & vegetables 
Arcolectric Holding .606 3640 2203750 
Electric lighting equipment 
Ashley Group .953 5499 17267717 
Misc. food stores 
Boosey & Hawkins .805 3931 13509339 
Musical instruments 
Bowthorpe PLC .803 3610 341269426 
Electric distribution equip 
British Vita PLC .609 3080 402138870 
Misc. plastic products 
Cookson Group .803 3330 639654525 
Primary nonferrous metals 
Dale Electric Int'l .512 3621 9709347 
Motors & generators 
Dunhill Holdings .931 5136 689719784 
Mens and boys clothing 
Ellis & Everard .576 5169 85565414 
Chemicals & allied products 
MULTINATIONAL CORPORATIONS (n=l0) 
Tate and Lyle .791 2061 982380881 
Raw cane sugar 
English China Clays .562 1455 1040375352 
Kaolin & ball clay 
Cadbury Schwepps · .534 2086 3329460407 
Bottled & canned soft drinks 
Guinness .384 2082 6829580000 
Malt beverages 
Blue Circle Indus .313 3273 1222349558 
Ready-made cement 
Lucas Industries .565 3714 735088176 
Motor vehicle parts 
Northern Foods .431 2020 1512158127 
Dairy products 
Pilkington .808 3211 705880714 
Flat glass 
Reed International .468 2721 2550738734 
Periodicals 
United Biscuit .508 2052 1568186006 
Cookies and crackers 
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CANADIAN PORTFOLIOS 
DOMESTIC PORTFOLIO (n=lO) 
Becker Milk 2020 62221000 
Ackland Ltd. 
Canadian Tire 
Corby Distillers "B" 






LOW EXPORTERS (n=lO) 
Agra Industries .358 
Federal Industries .211 
Fletcher Challenge .321 
Hayes-Dana Inc. .229 
I vaco Industries .378 
MacLean Hunter .316 
Magna International .283 
TCG International .327 
Toromont Industries .305 
Trimac Ltd .315 
Dairy products 
5013 65423000 
Motor vehicle supplies & parts 
5014 603302483 
Tires and tubes 
5182 357473000 










Meat packing plant 
3663 95093665 
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HIGH EXPORTERS (n=lO) 
Bombardier, Inc. .565 3721 1739577870 
Aircraft 
CAE .516 3812 651059000 
Navigation equipment 
Canada Malting .508 5149 29266700 
Groceries 
Canstar .438 3949 63053856 
Sporting goods 
CCL Industries .643 2841 312265000 
Soap and detergents 
Crestbrook Forest .945 2611 89173480 
Pulp mills 
Doman .711 2421 113888000 
Sawmills 
Hawker-Siddeley .481 3532 81842597 
Mining machinery 
Jannock Ltd. .476 3251 915360000 
Brick and clay tile 
Noma Industries .500 5063 166157000 
Electrical equipment 
MULTINATIONAL CORPORATIONS (n=lO) 
Abitibi-Price .269 2611 194273875 
Pulp mills 
Akan Aluminum .851 1099 4626744414 
Metal ores 
Canadian Pacific .262 4010 5427367190 
Railroads 
Domtar Ltd. .399 2611 699090196 
Pulp mills 
Inco Ltd. .869 1021 3736885245 
Copper ores 
Molson "A" .412 2082 1160181174 
Malt beverages 
Moore Corp .904 2761 2083551233 
Manifold business forms 
Noranda .455 2421 2060476729 
Sawmills 
Seagram & Co .968 2084 8979217464 
Wines, brandy 
Varity .862 3523 585858000 
Farm machinery 
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APPENDIX B 
CRITERIA FOR MNC CLASSIFICATION 
There is no standard definition of the term 'multinational enterprise'. The Directory of 
Multinationals profiles the world's 450 largest industrial corporations with sales of over US$1 
billion and significant international investments during 1987. Although the Directory cannot be 
regarded as a complete census of large multinational corporations, the 450 parent companies 
described to represent a concentration of wealth and control unparalleled in the development of 
the international economy. 
The manufacturing the productive nature of the industrial companies is stressed, and, for 
this reason, firms predominantly or exclusively in banking, insurance, commodity broking, 
retailing, engineering contracting and other service industries have not been included. In addition, 
various family-controlled holding companies were excluded, as were major foreign subsidiaries, 
even where, as with Rank Xerox or Amatil, these subsidiaries would themselves qualify as 
multinationals. Because of the focus on the international investor, a number of major companies, 
such as Boeing, whose international interests are also exclusively restricted to exporting, were 
also excluded. 
Given the various forms in which investments may be held, the significance of foreign 
investments was not able to be consistently or easily determined. It was therefore necessary for 
a minimum test of multinationality to be adopted using the following guidelines: 
1 The firm had a minimum of 25% of the voting equity of manufacturing or mining 
companies in at least three foreign countries. 
2 The firm had a minimum of 5% of its consolidated sales or assets attributable to foreign 
investments. 
3 The firm had a minimum of US$75 million in sales generated by foreign production 
operations. 
A firm was deemed to qualify for inclusion if one or more of these criteria were met, but 
foreign licensing and the existence of overseas sales subsidiaries were not sufficient qualification 
for inclusion. Most of the 450 companies in the Directory fulfilled all three criteria, and it was 
only those companies with comparatively minor international interests which posed problems in 
maintaining consistency of selection. Limited disclosure of foreign investments, particularly by 
Japanese and some European companies, compounded such difficulties. 
Any set of limits is inevitably to some extent arbitrary. While every effort has been made 
to ensure a uniform approach, the need to rely on incomplete, publicly available data means that 
some inaccuracy in terms of inclusion or form of presentation is inevitable. 
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APPENDIX C 
TRADE DATA FROM EUROPA YEARBOOK 
EXPORTING AND IMPORTING PORTFOLIOS BY COUNTRY 
SIC IMPORT PORTFOLIO SIC EXPORT PORTFOLIO 
CANADA 01 Agriculture: fruits/ 01 Agriculture: wheat 
and vegetables 10 Metal Mining 
28 Chemicals & Allied 12 Coal Mining 
Products 08 Forestry 
35 Industrial & Commercial 24 Lumber & Wood Products, 
Machinery & Computer Furniture 
Equipment 26 Paper & Allied Products 
37 Transportation Equipment 
JAPAN 01/02 Agriculture: crops & 30 Rubber & misc. plastic products 
livestock 33 Primary metal industries 
20/21 Food/Tobacco products 34 Fabricated metal products 
10 Metal mining 35 Industrial & commercial machinery 
12 Coal mining & computer equipment 
13 Oil and gas extraction 36 Electronic & other electrical 
29 Petroleum refining & equipment & components 
related industries 37 Transportation equipment 
38 Measuring, analyzing & controlling 
instruments. Photographic, medical & 
optical goods. Watches & clocks. 
GERMANY 10 Metal mining 28 Chemicals & allied products 
12 Coal mining 34 Fabricated metal products 
13 Oil & gas extraction 35 Industrial & commercial machinery & 
computer equipment 
37 Transportation equipment 
UK 20 Food & kindred products NO MAJOR NET EXPORTS 
22 Textile mill products 
24 Lumber & wood products, 
except furniture 
26 Paper & allied products 
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APPENDIX D 
RESULTS FROM DOMESTIC MARKET INDEX 
AND WORLD MARKET INDEX TESTS 
Reported below are the average t- statistics, across sub-samples, of the coefficient of the market 
index term, Bw estimated from the following model: 
Rini indicates either a country specific domestic market index or the DSWorld Market Index. 
Average t statistic for Average t statistic for 
COUNTRY Domestic Market Index World Market Index 
Germany 21.080 9.834 
Japan 14.142 5.216 
Canada 13.133 7.162 
United Kingdom 13.362 6.854 
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
ESSAY TWO 
NON-US FIRMS' EXCHANGE RATE EXPOSURE AND 
THE PRICING OF EXCHANGE RATE RISK IN FOREIGN STOCK MARKETS 




II. Literature Review 
TABLE OF CONTENTS 
a. International Asset Pricing Models 
b. Previous Empirical Studies 
1. International Capital Asset Pricing Models 
2. International Arbitrage Pricing Models 
Ill. The Pricing Effects of Exchange Rate Risk 
IV. Data Description 
V. Methodology 
VI. Empirical Evidence 
A. The Pricing of the Currency Factor 
B. The Relationship of Economic Exposure and Exchange Rate Risk 
C. State Macroeconomic Factors 
TABLE I . Summary of Multi-Factor Pricing Tests 
TABLE II Results of Multi-Factor Pricing Tests: Full Samples 
TABLE III Results of Multi-Factor Pricing Tests: Domestic/low exporting Sample 
TABLE IV Results of Multi-Factor Pricing Tests: High exporting/MNC Sample 
TABLE V Mean Differences Between Domestic/Low Exporter Sample and High 
Exporter/MNC Sample 
TABLE VI Summary of Economic Exposure Levels and the Pricing Of Exchange Rate 
Risk 
VII. Concluding Remarks and Implications 
REFERENCES 
APPENDICES 
A. Country Portfolios 
B. Criteria for MNC Classification 
C. Europa Yearbook Trade Data 
D. IMF Primary Sources of Data 
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
ABSTRACT 
This study extends the Chen, Roll, and Ross ( 1986) multi-factor approach to examine the 
security return generating process of finns in four foreign countries; Gennany, the United 
Kingdom, Japan and Canada. Finns in each of these countries are grouped into samples based 
upon primary trading activities; purely domestic, exporters with either low (20%-39%) 
percentages of foreign sales to total sales, exporters with high ( over 40%) percentages of foreign 
sales to total sales, or multinational corporations. Multi-factor pricing tests are run on sub-
samples designated by these primary trading activities, as well as on well diversified samples for 
each country. The results indicate that exchange rate change is not a diversifiable risk in the 
equity markets of Gennany and Japan. We also find that the significant pricing of exchange rate 
risk is not consistently based upon the underlying level of economic exposure. 
I. INTRODUCTION 
The return generating process of capital asset prices remains an important topic in finance. 
Much research has been done in formulating various asset pricing models, comparing various 
models, such as the Capital Asset Pricing Model and the Arbitrage Pricing Theory, and also 
recently in incorporating the effects of an increasingly integrated global economy. At the root 
of all this research is the search for the relevant factors, and their levels of significance, which 
influence various securities or a group of securities. One such factor which has come under 
increasing observation is the effect of exchange rate changes. As more and more finns face the 
effects of international expansion and competition, the influence of exchange rates on the finn's 
market value becomes increasingly important to both corporate managers and investors. 
The theory of asset pricing rests on the foundation that assets are priced in an equilibrium 
in which the level of return reflects the asset's associated risks. Central to the theory of asset 
pricing is the presumption of market efficiency, in which the market price reflects all currently 
available information. Traditional domestic models, such as the CAPM or APT, demonstrate that, 
for the most part, markets are efficient, and it is possible to isolate the various risk premia that 
are priced in the market. Asset pricing becomes more complex, however, as analysts attempt to 
evaluate assets within an international context. As with domestic models, determining the number 
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of relevant factors and then identifying them is the primary goal. In an international context, 
however, it is now also necessary to detennine whether an asset is influenced more by domestic 
factors, or global factors, or a combination of both. Additionally, market efficiency, measured 
by the level of integration among international equity markets, can no longer be presumed. 
This essay examines the exchange rate change as a relevant macro-factor within an APT 
framework. The previous literature in the area of the effects of exchange rate change as a 
significant pricing factor is not extensive and provides inconsistent results. Jorion (1991) and 
Brown and Otsuki (1993) show that exchange rate risk is not priced in the US equity markets. 
In contrast to these US results, Brown and Otsuki ( 1993) find that a currency factor is priced in 
20 national equity markets, when used in an international asset pricing model as one of several 
risk factors. While Brown and Otsuki (1993) do find a currency pricing effect in many national 
stock markets neither Hamao (1988) nor Brown and Otsuki (1990), in an earlier study, are able 
to find a pricing effect of exchange rate changes when analyzing Japanese firms. 1 Recently, 
however, Dumas and Solnik (1995) report that three exchange rates, the German mark, Japanese 
yen and British pound sterling, are associated with a world risk premia, when examined in an 
international context. 
The studies by Hamao (1988), Brown and Otsuki (1990) and Jorion (1991) are modeled 
after Chen, Roll, and Ross's (1986) multi-factor approach, in which various macroeconomic 
variables are used in a US APT model. Chen, Roll and Ross report significant risk premia for 
several US macroeconomic state variables. Hamao ( 1988) and Brown and Otsuki ( 1990) extend 
1 Brown and Otsuki ( 1990) propose six different APT models. They report a significant 
currency factm in one of these models, but not in the other five. 
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the Chen, Roll, and Ross (1986) study through the use of Japanese data and the addition of a 
currency factor, while Jorion (1991) includes a currency factor within a US framework. The 
Japanese studies are similar in that the time periods overlap, with the Harnao study running from 
1975-1984 and the Brown and Otsuki study running from 1980-1988. Additionally, both of these 
works examine factor pricing within the Tokyo stock exchange index2• Although the macro-
factors are not identical between these two studies, both report the finding of various significant 
risk premia within the Japanese market. While Hamao (1988) does not find a currency factor to 
be significantly priced, Brown and Otsuki ( 1991) report that one of their six models produces a 
significant currency factor. This significant currency factor results when Brown and Otsuki ( 1991) 
sort the firms into portfolios based upon market capitalization and when a SUR (Seemingly 
Unrelated Regression) estimation methodology is employed. 
Jorion (1991) continues the Chen, Roll and Ross methodology in the US market but 
focuses on a later time period, 1971-1987, and includes a currency factor. Despite replicating 
the state variables used by Chen, Roll and Ross, Jorion does not report any significant risk 
premia for the state· variables, nor for the currency factor. 
This study is an attempt to resolve these contradictory results, in which the effects of 
exchange rate changes are significantly priced in some studies (Brown and Otsuki (1993) and 
Dumas and Solnik (1995)), yet insignificant in others (Hamao (1988), Brown and Otsuki (1990) 
and Jorion (1991)). These contradictory results are produced through the application of a multi-
factor approach primarily in two national equity markets, the US and Japan. There is a major lack 
2 Harnao specifically tests the TSE (Tokyo Stock Exchange) 1st section index and Brown 
and Otsuki ( 1991) use an Index provided by Ibbotson and Associates, based upon original 
Financial Times - Actuaries data. 
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of knowledge on this issue from national equity markets of other countries. 
This study attempts to explain these previous inconsistencies through an examination of 
the possible relationships between economic exposure and exchange rate risk. In an earlier paper 
on exchange rate economic exposure3, Jorion ( 1990) finds a cross-sectional variation in the level 
of economic exposure for individual firms. He reports this variation to be dependent upon the 
degree of foreign operations of the firm. His results also suggest that foreign firms face higher 
levels of economic exposure than US firms. If foreign firms are more exposed to exchange rate 
volatility, then cross-sectional variation could be stronger for these firms. In this essay, we only 
use foreign security returns to investigate whether differences in economic exposure are driving 
the variances in the pricing of exchange rate risk. This work is unique in that the foreign firms 
which are included in this study are grouped according to pre-determined levels of economic 
exposure4. There has been no work, to date, which examines the issue of whether the level of 
firms' exchange rate exposure is driving the pricing of exchange rate risk. 
This essay is organized as follows. The Literature Review examines the issues of 
different international asset pricing models, the use of a domestic or world market index, and also 
examines the previous empirical studies on the pricing of exchange rate risk. Section III 
discusses the pricing effects of exchange rate exposure. This is followed by the data description 
in Section IV and the methodology description in section V. The paper concludes with Section 
VI, which reports the empirical evidence, and Section VII, which presents conclusions and 
3 Economic exposure is defined as the change in the market value of the firm due to 
unexpected changes in exchange rates. Economic exposure, as opposed to transaction or 
translation exposure, is the focus of this essay. 
4 Levels of economic exposure for these samples are determined in Essay I. 
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implications. 
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II. LITERATURE REVIEW 
In order to fully examine the influence of exchange rate change on the security return 
generating process, we must first review several relevant streams of literature. As with all tests 
of asset pricing, one must first choose the approp~iate asset pricing model. Both an International 
CAPM (ICAPM) or an International APT (IAPT) are potential choices and the appropriateness 
of both must be examined. This issue is discussed in the ensuing literature review, followed by 
a discussion of the literature pertaining to the use of either a world or domestic market index. 
Finally, we present a review of the empirical studies which have previously examined the pricing 
of exchange rate change effects in various national equity markets. 
International Asset Pricing Models 
Theories of international asset pricing have typically been extensions of domestic theories, 
following either the utility based CAPM or the multi-factor APT. International Capital Asset 
Pricing Models (ICAPM) have typically focused on the basket of consumption goods and the 
(non)homogeneity of individual investor tastes. Additionally, they examine whether or not 
national inflation rates are stochastic or not and the subsequent effect of exchange rates in the 
presence of deviations from PPP, and the degree of market integration.5 
Following the domestic model, Solnik's (1974a, 1974c) international extension of the 
CAPM involves the creation of both a worldwide market portfolio, as well as a worldwide risk 
5 See Solnik (1974c), Grauer, Litzenberger and Stehle (1976), Fama and Farber (1979), 
Breeden (1979), Stulz (1981), and Adler and Dumas (1983) for ICAPM studies focusing on 
integrated markets and Black (1974), Stulz (1981a), Eun and Janakiramanan (1985), and Errunza 
and Losq ( 1989) for studies which incorporate various barriers and segmented financial markets. 
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free measure. As with the domestic CAPM, however, there are a multitude of assumptions. The 
ICAPM assumes that capital markets must be integrated, that all investors must be mean-variance 
optimizers, and that there must be a common numeraire currency, presumably the US dollar. In 
addition to these restrictive assumptions, there are other major problems associated with the 
ICAPM, essentially the same as those pointed out by Roll (1977) in regards to the CAPM. The 
identification of the market portfolio is again a key issue. In an international context, however, 
this problem is enhanced. Solnik ( 1977) himself points out that as the covariance between 
national indices is low, then a worldwide market portfolio will be diversified and consequently 
be mean-variance efficient. As noted by Roll, a mean-variance efficient index will automatically 
lead to positive results, as the betas estimated from this index will be perfectly linear. 
Consequently, the use of an internationally diversified market portfolio provides ambiguous 
results. 
A second major problem associated with the use of the ICAPM is the creation of a 
worldwide risk free measure. Solnik envisions a risk free measure which is b1.,!h dependent upon 
the net foreign investment positions of riskless securities across countries as well as the relative 
risk aversion of investors across countries. Both of these measures present obvious practical 
difficulties. 
In contrast, the assumptions of IAPT are fewer and less restrictive. National capital 
markets need not be integrated, as long as they are perfect. The consumption patterns and 
individual tastes of investors are no longer relevant, as long as they have a homogeneous belief 
in the k common factors which generate security returns. In addition, IAPT can be applied to a 
subset of investmen_ts and therefore it is not necessary to consider every single world asset. 
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As with the domestic APT, the identification of these k common factors therefore 
becomes overly important. One line of reasoning, suggested by Cho, Eun, and Senbet ( 1986), 
is that as capital markets become more integrated, smaller numbers of common international 
factors might explain the variation in returns. Using inter-battery factor analysis, they find about 
3-4 common world wide factors and also find that the degree of economic integration between 
countries is a determinant in the number of factors common to the pair. They reject, however, 
the joint hypothesis. of integrated international capital markets and the validity of the IAPT. 
Other studies have explicitly tested the influence of domestic factors against the influence 
of international factors. Solnik and de Freitas (1988) analyze the various correlations of stock 
returns of firms in 16 countries with four different factors; a domestic market index, a world 
index, an industrial factor, and a currency factor. They report that the domestic factors are the 
most significant. They propose, however, that the domestic market index is influenced by the 
international market factor, as most of the world factor is common to that of the domestic factor. 
Their results emphasize the inherent problem of multicollinearity between factors and the need 
to address this statistical problem. 
Grinold, Rudd, and Stefek ( 1989) also analyzed the influence of the local market, the 
global industry to which a firm belonged, as well as specific firm characteristics, such as size and 
yield. Using firms from 24 countries, they show that the local economy has more influence over 
security returns than did the other factors. These results, however, varied from one country to 
the other, implying that no one model is appropriate for all national equity markets. 
There is also an increasing body of work which demonstrates that a worldwide equity 
index is efficient. Cumby and Glen (1990), Harvey (1991), and Harvey and Zhou (1993), all 
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demonstrate the efficiency of a world wide equity index, using the Morgan Stanley Capital Index 
(MSCI) as a proxy. An inherent problem, however, is that all these studies employ an ICAPM, 
which assumes that only one market index reflects all sources of systematic risk, ignoring all 
others. None of these studies explicitly test the influence of the local market index against the 
influence of a world market index. 
These previous studies present conflicting results as to the superiority of either a domestic 
market index or a worldwide market index as the more relevant pricing factor. They further 
emphasize the need to determine the influence of the local market index versus the world market 
index on security returns prior to undertaking tests of asset pricing. 
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PREVIOUS EMPIRICAL STUDIES 
International Capital Asset Pricing Models 
Previous empirical studies of ICAPMs are unable to find strong support for a single factor 
market model. Solnik (1974a), using US and European data, reports weak support for the 
ICAPM, using data from a fixed rate era. It would be expected that an ICAPM would provide 
stronger results during a fixed rate era, as government regulated exchange rates tend to result in 
greater market segmentation. Under conditions of market segmentation, an ICAPM, relying 
solely on the domestic market index, would appear to be the more appropriate model. As 
exchange rates were not freely floating during this period, it is difficult to determine whether 
these insignificant results are due to the asset pricing model or to the regulated environment. 
More recently, Frankel (1982) used a static model to analyze the government bonds of France, 
Italy, Japan, UK, US, and West Germany and found that an ICAPM had low explanatory power. 
Engle and Rodrigues (1989) use Frankel's data, but assume that the covariance matrix is 
generated by an ARCH-in-mean model. Giovannini and Jorion (1989) also employ an ARCH-in-
mean model. Although both studies report evidence of significant ARCH effects in the covariance 
matrix, they still report low explanatory power for the ICAPMs. 
Jorion and Schwartz ( 1986) specifically study the return generating process of Canadian 
stocks relative to a global North American market index. Using data from 1963-1982, they 
conclude that a purely international CAPM is not a good description of the pricing of Canadian 
stocks and that domestic factors need to be considered as well. Mittoo ( 1992), using both 
ICAPM and IAPT models, reexamines Canadian stock returns and similarly to Jorion and 
Schwartz ( 1986) finds the equity markets of Canada and the US to be segmented during the 
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1977-1981 period. The 1982-1986 time period, however, demonstrates market integration, 
regardless of the type of asset pricing model used. Mittoo extends the analysis, however, by 
creating sub-samples of firms that are either inter-listed (on both Canadian and US exchanges) 
or just listed domestically. In this instance, where Canadian listed firms indicate segmentation 
and inter-listed stocks indicate an integrated pricing environment, Mittoo's IAPT model produces 
a far better description of the return generating process. 
Thomas and Wickens (1993) attempt to improve the performance of the ICAPM by using 
a large global portfolio (incorporating both equities and bonds) and by including ARCH effects 
in their methodology. The authors conclude that despite these improvements in their ICAPM, this 
model does not provide an adequate description of the security return generating process. 
Dumas and Solnik ( 1995) offer the most explicit test of the validity of an international 
APT versus that of an international CAPM. They additionally investigate the influence of 
applying restrictions to the conditionality of the instrumental variables included in the two 
models. Their results strongly support the validity of the conditional version of the International 
APT, while rejecting the ICAPM version. 
Overall, the ICAPMs appear unable to provide very strong descriptions of the return 
generating process and consequential expected rates of return. In contrast, the IAPTs, as described 
in the next section, appear to be more capable of accurately describing the return generating 
process of foreign assets. Consequently, this study will use an IAPT framework, as described in 
the methodology section. 
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International Arbitrage Pricing Models 
Ross (1976) developed the domestic APT out of a concern that the CAPM's reliance on 
a single measure of risk (the market index) was misspecified. This criticism is emphasized in 
a global context. If we use an ICAPM and assume that markets are integrated, then only the 
world index has meaning and if we assume national market segmentation, then only the local 
market index is applicable. An advantage of IAPT is that it allows us to incorporate the effects 
of both market indices. Consequently, previous empirical studies of IAPT have focused on 
identifying influential factors from a wide range of state variables, both domestic and 
international. 
Much of the recent empirical literature has followed the study of Chen, Roll, and Ross 
(1986) who used an APT model to test the effects of various macroeconomic factors on US stock 
returns. The international studies have extended this work through the addition of a currency 
factor or through the addition of non US equities. 
Hamao (1988) repeats the Chen, Roll and Ross (1986) study using security returns of 
Japanese firms and domestic Japanese macroeconomic variables.6 Additionally, he investigates 
the relevance of an exchange rate factor (yen/US dollar) and a factor representing changes in the 
terms of trade. While his results support the findings of Chen, Roll and Ross ( 1986), that multiple 
macroeconomic factors are relevant in equity pricing, he does not find the exchange rate variable 
6 Hamao has difficulty replicating CRR's "default" variable as no active low grade corporate 
bond market existed in Japan during the time period of his study. He attempts to duplicate this 
variable through the use of either of two proxy bond portfolios. He looks at the spread between 
the long term government bond level and (1) a portfolio of electric company bonds or (2) a 
managed fund of government and corporate bonds. 
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to be a significant factor. Harnao's (1988) methodology, however, involves the sorting of the 
stock returns into 20 equally weighted portfolios based upon market capitalization. There is no 
attempt to distinguish firms based upon any other firm specific characteristic, such as primary 
trading status (i.e. exporter, domestic, etc.) or industry affiliation. 
Brown and Otsuki ( 1990), also using Japanese stock returns and Japanese domestic 
variables, improve Harnao's (1988) work in two critical areas. First, they form portfolios based 
upon industry and size and secondly they employ a seemingly unrelated regression (SUR) 
methodology. Following McElroy and Burmeister's (1988) work, the SUR methodology allows 
for factor sensitivities and prices to be estimated simultaneously. Using this methodology, Brown 
and Otsuki ( 1990) find a larger number of significant macro factors than does Harnao ( 1988), who 
uses the Fama and MacBeth (1973) methodology.7 
Similarly to Hamao ( 1988), Brown and Otsuki ( 1990) do not typically find the currency 
factor to be priced in a general equilibrium model. They do, however, analyze specific factor 
loadings for individual industries which report significant economic exposure. They identify the 
Japanese consumer credit industry as having a significant negative currency exposure and the 
Japanese precision machinery industry as having a significantly positive currency exposure. 
These results suggest the possibility that the combining of negatively and positively exposed 
industries in the general equilibrium model has resulted in no exposure on an economy wide 
level. 
Jori on ( 1991 ), using US data, extends the work of Chen, Roll and Ross ( 1986) by adding 
7 For a complete description of the two methodologies, the reader is directed to Fama 
and MacBeth (1973) and McElroy and Burmeister (1988). 
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an orthogonal trade weighted exchange rate as a 7th factor. His initial results indicate a 
significant cross-sectional relationship between various securities' returns (grouped by industry) 
and a trade weighted currency factor. Specifically, using a direct foreign exchange quotation, he 
found a positive relationship between the returns of several traditionally exporting industries and 
the currency factor. These results support previous theoretical models (specifically Levi (1983)) 
which suggest that the value of exporting firms should increase as the dollar (home currency) 
weakens. Jorion, however, is unable to find any evidence of market pricing of this currency 
factor. Despite this lack of individual risk premium for the currency factor, Jorion reports Chi 
Square test statistics indicating that the entire model adequately describes these industry returns. 
Drumman and Zimmerman (1992) examine daily stock returns of European MNCs over 
the period of 1986-1989 and find that only about 2% of the variance in stock returns is due to 
a currency factor.8 For the majority of firms analyzed, the major portion of the explainable 
stock price variation was attributed to movement in the domestic market index, as opposed to a 
world or industry index. Using five different factors,9 they are able to explain approximately 
49% of the risk of these European MNCs. These results indicate, however, that almost half of 
the stock variance is firm specific. 
Brown and Otsuki (1993) study international factor pricing for 21 national indices over 
the period of March 1981 - June 1992. They pre-specify a set of global factors including a 
8 Drumman and Zimmerman (1992) test bilateral rates against the US dollar and the 
ECU for each of the 11 countries represented in their study. 
9 Drumman and Zimmerman (1992) use the following five factors: a currency factor, a world 
factor, a country factor, a European factor, and an industry factor. 
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currency factor. 10 This result indicates a significant pricing of a currency risk for all countries 
with the exception of the US market. The latter result is consistent with Jori on' s ( 1991) findings, 
which indicate that a currency factor is not priced in the US equity market. 
Dumas and Solnik ( 1995) explicitly compare an IAPT to an ICAPM. They hypothesize 
that in the presence of perfect markets and exact PPP that a "classic APM" (ICAPM) would hold 
in an international context. This theory assumes the need of only one risk premium (i.e., based 
on the covariance of the asset return with the market portfolio), where a world market index is 
used as the market portfolio proxy. To test this hypothesis, they examine the null hypothesis that 
exchange rate risk is not associated with a significant risk premium. While their evidence rejects 
the validity of the ICAPM, they cannot reject the validity of the conditional version of the 
international APT, which implies that foreign exchange risk prernia are priced in the international 
capital market and therefore represent a significant element of the securities rates of return. Their 
results lend strong support to the choice of an IAPT as the more appropriate asset pricing model. 
These studies, while producing mixed results, lead to interesting conclusions. First, the 
issue of national market segmentation versus integration is an important determinant in the choice 
of the market portfolio and therefore the subsequent choice of asset pricing model. While there 
is not complete consensus as to the degree of global market integration, a trend is emerging. 
Previous studies have shown that tests of integration are sensitive to the time period that the data 
10 Brown and Otsuki ( 1993) use the following factors: ( 1) unexpected component of UK 
short bond returns, (2) returns on US small stocks, (3) two exchange rates, the yen/dollar and the 
yen/trade weighted exchange rate, (4) both the US and Japanese yield spread, (5) the US inflation 
rate, (6) the US dividend yield, (7) and a residual market factor to pick up the influence of any 
omitted variable. 
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spans and that global markets are becoming increasingly more integrated. 11 As national markets 
become more integrated, the use of a world index becomes more justified. Furthermore, these 
conclusions emphasize the need to examine data from more recent time periods. 
Secondly, the pricing of foreign exchange risk is not consistent across countries. While 
the US markets have been shown not to price exchange rate risk, this may not be true for other 
national markets in the world (Brown and Otsuki 1993). In addition, the categorization of firms 
into samples based upon firm characteristics, such as industry group, has increased the discovery 
of foreign exchange exposure. 
The objective of this essay is to determine if the pricing of exchange rate risk is 
consistent across countries and to also determine if significant risk premia are dependent upon 
underlying significant levels of economic exposure. While results from the previous literature 
indicate that a multi-factor asset pricing model is the most appropriate or relevant pricing model 
to use, these studies produce inconsistent results with respect to the pricing of the currency factor. 
We propose that these inconsistencies in levels of significant risk premia associated with foreign 
currency risk may be due to differential levels (and signs) of exchange rate exposure associated 
with individual firms. We attempt to add to the understanding of this issue through the use of 
pricing tests which are conducted on samples of firms with known exchange rate exposure levels. 
By grouping firms which have been determined previously to have significant positive or 
negative economic exposure into separate samples, we can explicitly test whether the exchange 
rate economic exposure level of an asset is a relevant determinant in whether or not that risk is 
priced in the market. 
11 Swanson (1987), Mittoo (1992), and Arshanapalli and Doukas (1993). 
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III. PRICING EFFECTS OF EXCHANGE RA TE EXPOSURE 
This study is motivated by the fact that exchange rate risk has not typically been found 
to be consistently priced across different equity markets. This inconsistency is puzzling when it 
is considered that exchange rate volatility affects both the cash flows and discount rate of the 
firm and that these effects have direct consequences on the firm's valuation. Despite these direct 
effects on the firm's valuation, previous authors, Hamao (1988), Brown and Otsuki (1990), and 
Jorion (1991), have been unable to find a pricing effect for the currency factor. 
We address this inconsistency by examining the relationship between significant risk 
premia for the currency factor and the asset's underlying level of economic exposure. The multi-
factor pricing tests in this study are performed on samples of foreign firms with pre-determined 
levels of exchange rate exposure. This is the first study which explicitly examines the 
relationship between economic exposure and the pricing of exchange rate risk. 
Economic exposure measures the sensitivity of a firm's market value to unexpected 
exchange rate changes. Exchange rate volatility may produce different reactions in the cash flows 
and discount rates of companies. As a result, an exchange rate appreciation or depreciation can 
be either beneficial or harmful to a firm's market value, depending upon the firm's business and 
trading activities. These differential reactions can result in varying degrees of economic 
exposure. For some firms, and categories of firms, this economic exposure is statistically 
significant. Bodnar and Gentry (1993) report that approximately 35% of industries in the US, 
Japan and Canada face significant exchange rate exposure, while the net exposure of the 
remaining 65% of the industries examined is insignificant12• 
12 Jorion (1991) reports similar results for US Industry returns. 
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As of yet, the possible link between exchange rate exposure and the pricing of exchange 
rate risk has not been fully addressed. This study first identifies categories of firms that are 
significantly exposed to exchange rate change and then tests for the pricing of exchange rate risk 
for these samples of firms. It would be expected, in efficient markets, that investors would 
demand to be compensated for this additional significant exposure. The importance of this 
analysis is that the results of the pricing tests for samples of firms with known, significant 
exchange rate exposure can be compared to the results of pricing tests for samples of firms which 
do not face significant exposure. 
We report in Essay I evidence of a cross-sectional variability in economic exposure of 
samples based upon the trading activity of the firm. By using the samples generated in Essay I 
it is possible to explicitly test the hypothesis that the pricing of exchange rate change is 
dependent upon the-firm's net exposure. The premise of Essay II, therefore, is that if a pricing 
effect is discovered, it will be in regards to those samples which were shown in Essay I to face 
a significant exchange rate exposure. 
The results of Essay I indicate that domestic and low exporting firms typically do not face 
significant economic exposure, while high exporting and multinational firms often face significant 
positive economic e:,posure. Positive economic exposure implies that a depreciation of the home 
currency is beneficial to the market value of the firm. If economic exposure is a determinant of 
the pricing of exchange rate risk, then it is expected that samples reporting significant levels of 
economic exposure will also report significant pricing coefficients. Additionally, we would expect 
this risk premium to be positive, as high levels of exposure would indicate greater levels of 
exchange rate risk. 
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There is another important issue, in addition to a firm's trading activity, which is also 
considered in this study. Previous work has shown that US firms typically do not face significant 
exchange rate exposure on an individual basis nor is exchange rate risk priced in US equity 
markets. 13 Also, the work of Brown and Otsuki (1993) finds a currency pricing effect in 20 
national market indices, but again not for the US market. This leads to the implication that non 
US firms may be more vulnerable to exchange rate changes than US firms. If this is true, then 
a pricing effect of exchange rate risk, based upon the variation in trading activities, may be more 
pronounced for foreign firms. Furthermore, our examination of the pricing of foreign exchange 
risk, using only foreign firms, also allow us to determine whether these exchange rate risk premia 
are consistent across countries. 
This analysis of exchange rate risk in foreign equity markets is an important contribution 
to the literature. First, it extends the Chen, Roll, and Ross (1986) and Jorion (1991) multi-factor 
approach to markets which have yet to be examined. Secondly, it allows for a direct test of 
whether economic exposure is an underlying influence in the pricing of exchange rate risk. And, 
lastly, these multi-factor tests will also provide evidence on the role that other macro-economic 
variables play in the return generating process of these foreign markets. 
13 These results are reported by Jorion ( 1990 and 1991 ). 
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III DATA 
This study examines the pricing of exchange rate risk on the equity exchanges of the 
United Kingdom, Japan, Canada, and Germany. For each of the four countries examined in this 
study, four samples of firms are generated; ( 1) a sample of purely domestic firms, (2) a sample 
of exporting firms whose foreign sales to total sales fall between 20 - 39%, (3) a sample of 
exporting firms whose foreign sales to total sales exceed 40%, and (4) a sample of firms 
classified as Multinational Corporations (MNCs). The study runs from January 1980- December 
1993, resulting in 168 monthly observations. 
The sample selection is based upon firm specific information reported in Worldscope14 
(1993), The World Directory of Multinational Enterprises (1990) and trade data reported in 
Europa Yearbook (1993). Information describing the firm's primary SIC code, market value and 
percent foreign sales to total sales was retrieved from Worldscope. Europa Yearbook was used 
to determine which specific industries within each country are primarily net exporters or net 
importers 15• The World Directory of Multinational Enterprises represents a listing of over 450 
firms which have been designated by the editors to be major multinational firms. At a minimum, 
the firms designated as MNCs operate in at least three foreign countries, have a minimum of 
US$75 million in foreign sales, and attribute 5% of their assets to foreign investments16• 
After the compilation of the descriptive data, the firms are placed into the four samples. 
Purely domestic firms cannot be listed as an MNC, report any foreign sales, or report a net 
14 Worldscope database is distributed by Compact Disclosure and updated annually. 
15 See Appendix C for this trade data. 
16 The complete requirements for this designation are presented in Appendix B. 
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importer or net exporter industry as their primary SIC. Exporting firms could not be listed as an 
MNC, and were further divided based upon percent of foreign sales to total sales. 
Ten firms were randomly selected for each sample from all the firms meeting the 
selection criteria. This resulted in 40 firms for each country and 15917 firms in the total study. 
A complete listing of the selection criteria and the final samples is presented in Appendix A. 
Once the samples were created, monthly rates of return were generated from stock prices 
retrieved from Datastream18• 
The current study replicates the domestic state variables used by Chen, Roll, and Ross 
( 1986) and Jorion (1991) in their studies of US equity markets. 19 
macroeconomic variables are available for each country. 
1. Industrial Production (IP) 
2. Unanticipated Inflation (UI) 
3. Change in Expected Inflation (DEi) 
4. Term Structure (UTS) 
5. Foreign Exchange Variable (FOREX) 
6. Market Index (MKT) 
The following 
The monthly data for the macroeconomic variables is retrieved from the International 
Monetary Fund's database International Financial Statistics. The IMF's primary sources for the 
17 Only 9 German domestic firms with complete data sets are available. 
18 Datastream database is distributed by Datastream International and is updated daily. 
19 We are unable to replicate the DEFAULT (unanticipated risk premium) variable, as low 
grade corporate bond indices are not available for the four countries. There are statistical 
advantages, however, to the deletion of this variable as multicollinearity exists between the term 
structure variable and the risk premium variable. This multicollinearity is a result of both 
variables being dependent upon the long term government bond variable. Chen, Roll, and Ross 
( 1986) argue that this multicollinearity weakens both the term variable and the risk premium 
variable. By not incorporating a risk premium variable, the term structure variable may actually 
be strengthened. 
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data are listed in Appendix D. The data is either month-end observations, or reflects values 
reported at the end of the month, such as for the industrial production series. 
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V. METHODOLOGY 
Unlike the Capital Asset Pricing Model, Arbitrage Pricing Theory is founded upon the 
idea that more than one factor affects long term security returns. The successful identification 
of those systematic factors is therefore central to a well specified model. There are two general 
approaches to this problem. One approach is to use factor analysis to isolate significant factors. 
The disadvantage of this methodology is that while the number of factors may be determined, 
they are not identified. The second approach is to pre-specify variables based upon economic 
theory. According to valuation theory, therefore, we should be attempting to isolate exogenous 
macro-economic factors which affect either the firm's cash flows or discount rate. While this 
arbitrary pre-specification may lead to model mis-specification, it is more intuitively attractive. 
APT models are based upon the assumption that investors maintain a common belief in 
the k factors which generate random returns. Consequently, for each of the four countries in this 
study, the general form of a multi-factor model is as follows: 20 
(l) 
where: 
Ri = random return of asset i 
BiO = expected return of asset i if all the factors have a return of zero 
Bii = sensitivity of asset i's returns to movements of the jth factor 
(factor loadings) 
Fi = value of the jth factor 
20 This model was orignially used by Chen, Roll and Ross ( 1986), and later used by Hamao 
(1988) and Jorion (1991). 
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The multi-factor model is based on the following assumptions: 
E(ei,f) = 0 for all assets 
E[ei(F; - E(F;)] = 0 for all assets and indices 
These assumptions imply that unsystematic risk is diversified away, leaving only 
systematic risk. Under these conditions, Arbitrage theory implies that the equilibrium return on 
a zero net investment, zero systematic risk portfolio will be zero. An asset's expected return can 
therefore be written: 
(2) 
where: 
E(R;) = expected return on asset i 
00 = expected return on an asset with zero systematic risk 
O; = market price of risk associated with the jth factor 
B; = sensitivity for asset i that is associated with factor j 
The use of samples instead of individual returns is used to help eliminate noise as well 
as help to reduce the errors-in-variables problem. For each country, the general model translates 
to the following country specific model: 
The following state variables are specified in the above model. 
Market Variable 
The results from Essay I demonstrate that, for the firms included in this study, the 
domestic market index is superior in explaining more of the variation of the sample returns than 
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does the world market index21 • Therefore, country specific domestic market indices are used 
throughout this study. The following domestic indices are retrieved from Datastream: the 
Toronto Composite 300, the Nikkei 225, the FI'SE All Share, and the Frankfurt Commerzbank 
Index. 
Industrial Production 
The Industrial Production (IP) factor is expressed as the first difference in the monthly 
log of the industrial production level for each country. It is lagged one month relative to the 
other macroeconomic variables. This variable affects the firm's value through the cash flow side 
as changes in IP can effect the expectations of future cash flows for the specific firm. 
Unanticipated Inflation 
In order to derive UI, both realized inflation and expected inflation series must be 
constructed. l1 is the realized monthly first difference in the logarithm of the Consumer Price 
Index for period (t). The expected inflation term is derived from Fisher's Equation. The ex post 
monthly real rate of interest (RHO) is determined by subtracting the ex post inflation from the 
monthly nominal rate. 
21 These results support the earlier findings of Solnik and deFreitas (1988) and Grinold, 
Rudd, and Stefek (1989). 
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The real rate of interest series is composed of 12 month moving averages of these real rates. The 
E[RHO(t) I t-1] series is estimated through ARIMA. Combining these two series yields the 
expected inflation measure: 
In the previous studies by Chen, Roll, and Ross (1986) and Jori on (1991 ), TB represented 
monthly rates on US government bills. Identical riskless securities do not exist for the four 
countries in this study. The following securities are similar to the US Treasury Bill and are 
therefore used in this study; Japan - the call money rate, United Kingdom - 91 day Treasury Bill 
rate, Canada - three month Canadian Treasury Bill rate, and Germany - three month Interbank 
Deposit rate.22 
The Inflation variable (~) is derived from the Consumer Price Index which is available 
for each of the four countries. Although the Consumer Price Indices are constructed somewhat 
differently in each country, they are an attempt to reflect overall consumer prices. The data is 
again retrieved from IFS, with the original sources quoted in Appendix D. 
Change in Expected Inflation 
The change in expected inflation series can be derived from the other constructed series. Chen, 
Roll, and Ross ( 1986) argue that two inflation variables are necessary in that each may reflect 
22 Gennany's T-bill rate is calculated as a 12 month Federal debt claim, and consequently 
not used here. 
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different aspects of.economic innovations. Whereas UI is based upon past forecasting errors, 
DEi is not. Chen, Roll, and Ross (1986) argue that other macroeconomic news may be 
influencing the DEi variable as well. 
Term Structure 
UTS(t) = LTGOV(t) - TB(t) 
The term structure variable is measured as the difference between long and short term 
government bonds. While the maturities for both short and long term securities vary from 
country to country, the resultant country specific variable captures essentially the same 
information about changes in the shape of the yield curve. 
Foreign Exchange Variable 
Previous studies have not been consistent in their construction of the foreign exchange 
variable. Hamao ( 1988) uses the difference between the 30 day Forward rate and the subsequent 
spot rate; Brown and Otsuki ( 1990) use month end rates of change in the exchange rate; and 
Jorion (1991) uses an orthogonal trade weighted exchange rate. We run the multi-factor pricing 
tests twice, once using an unexpected component of the exchange rate change, and once using 
the innovation in month end rates. 
The "unexpected component" of the change in the bilateral exchange rate, of each of the 
four countries against the US dollar, is derived by subtracting forecasted monthly rates of return 
from actual monthly rates of return. The forecasted values are found by fitting the series to an 
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ARIMA model23• The "innovation in month end rate" is derived as the log of S1 - S1•1 / S1_1• 
Month end spot rates for the following exchange rates are also retrieved from International 
Financial Statistics24; OM/US$, £/US$, ¥/US$ and C$/US$. 
The results in Essay I imply that the samples of firms used in this study are not 
consistently significantly exposed to the same exchange rates. Bilateral rates against the US$ 
produce significant exposure in most instances. These rates were therefore used throughout Essay 
II, in order to maintain consistency25 with the first essay. 
Once the factors have been specified, monthly series for each factor are constructed and 
rates of return are calculated to ensure stationarity. Beta estimates from the time series 
regression, equation 3, are then used as independent variables in the cross-sectional regression, 
equation (2).26 This yields a time series of risk premiums (O) for each macro factor. Following 
Fama and MacBeth (1973), the beta estimates from equation 3 are generated from five years (60 
observations from January 1980 - December 1984) of data. Twelve monthly cross-sectional 
regressions are run using these beta estimates. The beta estimates are then recalculated, using 
the most recent 60 observations, and the procedure is repeated. This yields 108 estimates of risk 
premia (O) for each independent variable. The time series means of these risk premia are then 
23 The exchange rate series typically fit a MA 1, 1 model. 
24 International Financial Statistics is a database provided by the International Monetary 
Fund, and is updated quarterly. 
25 Although not reported, additional multi-factor tests were performed to verify that the 
results would be similar if different exchange rates were used. 
26 Using both the DEi and UI factors, the regression matrix proved to be non-singular. The 
DEi term was therefore dropped from each of the four country specific models, resulting in just 
one term, UI, to capture the effects of inflation. 
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tested by at-test for significant differences from zero. 
These t-tests are run for the entire period, as well as for two sub-periods. Data from 1980 
- 1984 is used for the initial estimation period, with the first sub-period running from January 
1985 - September 1987. The second sub-period runs from November 1987 - December 1993. 
These sub-periods were chosen in order to examine any potential changes which resulted as of 
the world stock market crash in October 1987. 
Essay I demonstrated that the purely domestic and low exporting firms typically do not 
face significant levels of exchange rate exposure. This result was fairly consistent across 
countries and consequently for each country these firms were placed into one sub-sample for the 
multi-factor pricing tests. The exposure levels of the high exporting firms and the multinationals 
were primarily positive. In Germany and Japan both the high exporting firms and multinational 
firms reported significant positive levels of economic exposure to either the OM/US$ or to the 
¥/US$. In Great Britain, while the high exporting firms reported significant positive exposure to 
the £/US$, the multinational firms did not. The Canadian firms were not significantly exposed 
to changes in the CD/US$. In order to maintain consistency, the high exporting and 
multinational firms were placed into a second sample for each country.27 
The third set of samples consists of all the firms from each country. These samples 
therefore represent well diversified country samples, whose results can be compared to previous 
studies. 
The multi-factor pricing tests were thus run on three samples for each country; (1) a 
27 These sample classifications, although based upon the trading activities of the firm, 
essentially parallel Jori on' s ( 1990) samples, where firms were classified by the percent of foreign 
operations. 
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sample consisting of purely domestic and low exporting firms, (2) a sample consisting of high 
exporting and multinational firms, and (3) a full sample of all firms. 
A test for significance of the mean difference between the two samples ( domestic/low 
exporting firms and high exporting/MNCs) is also performed. The comparison of the risk premia 
between these samples is also expected to shed light on the differential effects of exchange rate 
changes on the sample returns. 
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VI. EMPIRICAL EVIDENCE 
This study extends the current literature through the application of a multi-factor pricing 
model to the security return generating process of firms from four countries; Germany, the UK, 
Japan, and Canada. We employ the Chen, Roll and Ross (1986) format, in which domestic state 
variables, including a currency factor, are examined to determine if they are associated with 
significant risk premia. Of these firms, only security returns of Japanese firms have been 
previously studied using this approach. The use of the samples generated in Essay I enables us 
to directly examine whether significant levels of exchange rate economic exposure are a pre-
requisite for the pricing of exchange rate risk. The results presented here also allow us to 
examine the relevance of this model to security returns of firms in different economies, as well 
as compare these results to findings presented in previous US and Japanese equity studies. 
Table I presents the primary findings of this study28 along with the primary findings of 
previous work. A perfectly direct comparison of all the various works is not possible as the 
studies cover different time periods and do not always incorporate the same macro-factors29• We 
include results from two of Hamao' s ( 1988) models in order to report both the findings of Model 
#4, which includes a currency factor, and the findings of Model #6, which report his most 
significant risk premia. Table IA specifically defines the macro-factors used by the various 
authors. Table I enables us to easily identify which macroeconomic variables report significant 
28 Reported in this and the following tables are the results when the currency factor is 
derived using the innovation in month end exchange rates. 
29 The Chen, Roll, and Ross (1986) study covers 1958-1984, the Hamao (1988) study 
covers 1975-1984, the Brown and Otsuki study (1990) covers 1980-1988, and the Jorion (1991) 
study covers 1971-1987. The current study covers the 1985-1993 time period. 
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pricing coefficients and also the sign of that pricing effect. While the focus of this essay is the 
pricing effect of the currency factor, we also provide results for other macroeconomic variables. 
We first discuss the pricing results of the currency factors. 
A. THE PRICING OF THE CURRENCY FACTOR 
Prior to the current study, only Brown and Otsuki ( 1990) report a significant risk premium 
associated with a currency factor. Using a change in exchange rate term based upon month-end 
spot prices, they find the yen/dollar exchange rate to be priced over the 1980-1988 period. A 
significant foreign currency risk premium is reported, however, in just one of the six models 
specified by Brown and Otsuki. This result occurs when Brown and Otsuki use SUR (Seemingly 
Unrelated Regressions) estimation and sort their samples by market capitalization. Using 
outstanding equity values, they create 94 equally weighted samples of the firms listed on the first 
section of the Tokyo Stock Exchange, and use these samples in the multi-pricing tests. 
We find two national stock markets, Germany and Japan, which report a significant 
pricing of a currency factor. The sign of this factor is not consistent, however, across these two 
markets. The currency factor is associated with a positive risk premium in the German market 
and is associated with a negative risk premium in the Japanese market. Our results for the 
Japanese market are also in contrast to Brown and Otsuki (1990) who report a positive risk 
premium for a similar currency factor. 
These primary results indicate that a currency factor is not priced in all national equity 
markets, as well as raises the question of the appropriate sign of that risk premium within the 
Japanese equity market. Tables II, ID, and IV allow us to examine these issues in depth. 
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TABLE I 
SUMMARY OF MULTI-FACTOR PRICING TESTS 
Presented below are the primary findings of multi-factor pricing tests of various capital markets. Results are 
designated by the author's name and citation, followed by the equity market and time period of the sample. Reported 
are the pricing coefficients of the state variables, where "NA" indicates that a particular variable was not included 
in the model. Table IA describes the state variables in detail. 
* is significant at the 10% level, ** is significant at the 5% level. 
HALL (1995) GERMAN SAMPLE (1985-1993) N=39 
Intercept Market IP DEi UI UPR UTS OM/US$ 
-.0036 .0079 -.0034 NA .5690 NA .4298* .012* 
UPR UTS £/US$ 
NA .0429 .0022 
UPR UTS ¥/US$ 
NA .1113 -.0086** 
UPR UTS CD/US$ 
NA .2842 .0032 
UPR UTS FOREX 
8.3** -5.91 * NA 
UPR UTS ¥/US$ 
.013* -.0149 -.0076 
UPR UTS ¥/US$ 
.019** -.026** NA 
OIL CALL ¥/US$ 
-.03** -.016* .091** 
Intercept Market IP DEi UI UPR UTS US$ 
.464 -.009 -.291 .029 -.005 -.093 .026 .236 
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
34 
TABLEIA 
DESCRIPTION OF MACRO-FACTORS 
This Table describes the state variables employed in this work and in previous studies. The 
pricing coefficients ·in this study are generated from the following equation, 
where: 
l\ = market price of risk associated with the jth factor 
Bi = sensitivity for asset i that is associated with factor j 
the following country specific factors are included (see Appendix D for details) 
81P = monthly return on a country specific domestic market index 
82P = growth in industrial production 
83P = change in unanticipated inflation 
84P = change in the term structure of government securities 
85P = the percentage change (in logs) of the exchange rate 
~ = Monthly rate of return of a sample of firms 
Listed below are state variables used by Chen, Roll and Ross (1986), Hamao (1988), Brown and 





















Monthly growth rate in Industrial Production 
Change in unexpected inflation 
Unanticipated Inflation 
Unanticipated change in the Risk Premium 
Unanticipated change in the Term Structure 
Deutsche mark/US dollar rate used by Hall ( 1995) 
Pound sterling/US dollar rate used by Hall ( 1995) 
Yen/US used by Hall (1995), Brown and Otsuki (1990), and Hamao (1988) 
Trade weighted exchange rate used by Jori on ( 1991) 
Change in Wholesale Price Index, used by Brown and Otsuki ( 1990) 
Change in Money Supply, used by Brown and Otsuki ( 1990) 
Crude Oil price in US$, used by Brown and Otsuki ( 1990) 
Overnight Call Rate, used by Brown and Otsuki ( 1990) 
30 See the individual papers for specific construction of the variables. 
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Table II reports the results of the current study for the multi-factor pricing tests of the full 
sample of firms from each country. Panel A reports the results from the German sample, with 
similar panels B, C, and D for the British, Japanese and Canadian samples. Tables III and IV 
report similar statistics for the same firms when they have been grouped into either sub-samples 
of domestic/low exporting firms or into sub-samples of high exporting/MNC firms. The tables 
report the mean of the time series of the risk premia and the corresponding t-statistic for each 
of the independent macroeconomic variables, as well as for the intercept. Each panel reports 
results for the entire time period, 1985-1993 (108 observations), as well as for the two sub-
periods; January 1985 - September 1987 (33 observations) and November 1987 - December 1993 
(74 observations)31 • A comparison of Tables II, III, and IV enables us to see if the pricing 
effects are driven by a particular time period, or by a particular type of firm. While other studies 
have incorporated various sub-periods, this is the first study which investigates the influence of 
differences in firm type. We discuss the results presented in these three tables in an attempt to 
understand why the currency factor is inconsistently priced across various national markets, as 
well as to understand the negative risk premium associated with our sample of Japanese firms. 
We find a positive risk premium to be associated with the OM/US$ exchange rate in the 
German equity markets. These results appear to be driven by both the first sub-period (January 
1985 - Sept 1987) as well as by the high exporting/MNC sub-sample. As can be seen in Table 
III, the currency factor is never significant for the German domestic/low exporting sub-sample. 
In Table IV, we see that the currency factor is significant, at the 10% level, during the earlier 
31 The sub-periods have been chosen to examine any possible change in effects due to the 
global equity crash of 1987. 
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time frame for the high exporting/MNC sub-sample. None of the German samples report any 
significant pricing of the currency factor during the later time period. This information suggests 
that the influence of exchange rates on German firms was stronger prior to the global equity 
crash of October 1987, and that firms with greater international exposure were more sensitive to 
this effect. 
The currency factor displays a positive sign for both the full sample as well as for the 
high exporting/MNC sub-sample. This positive pricing coefficient (i.e., 6) indicates that as 
economic exposure (i.e., 6) increases, investors demand a higher premium for this risk, and the 
rate of return on the security should increase as well. The average exchange rate exposure 
coefficient for the MNC sample, as reported in Essay I, is .0815. With a mean pricing 
coefficient of .0112, this implies an additional annual return of 1. 1 % for these firms over the 
entire time period. During the first time period this excess was even greater, at 3.8%. A positive 
risk premium for foreign exchange exposure is consistent with the theory that changes in foreign 
exchange increase uncertainty with regards to both the firm's future cash flows and discount rate. 
Investors demand to be compensated for this extra risk, resulting in a positive risk premium. 
Additionally, the results for the full sample of German firms are also driven by the first 
time period. No significant results are reported in the second sub-period. This indicates that while 
significant pricing of exchange rate risk did exist in Germany prior to the world stock market 
crash of 1987, this condition is no longer as strong. These results can best be explained in the 
context of recent studies (Swanson (1987), Mittoo (1992), and Arshanapalli and Doukas (1993)) 
which demonstrate an increased integration of national equity markets during the post crash 
period. As equity markets have become more integrated, exchange rate changes no longer carry 
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a risk premium. The influence of exchange rate shocks on the security return generating process 
seems to have lessened. 
The Japanese results are in stark contrast to the German results. Of primary interest is that 
the currency factor has a negative pricing coefficient for all time periods and for all the sub-
samples. Unlike the German firms, however, the results of the Japanese full sample appear to be 
driven by the second time period and by the sub-sample of domestic/low exporting firms. 
Table III reports negative pricing coefficients for the currency factor of the domestic/low 
exporting sub-sample. These negative coefficients of the currency factor indicate that as economic 
exposure increases, the rate of return of the security should decrease. The negative sign reported 
here is counter-intuitive, as larger betas indicate greater sensitivity to exchange rate volatility, 
which would be expected to command a positive risk premium. Investors would demand to be 
compensated for potential shifts in the firm's market value caused by this larger level of 
sensitivity. 
An examination of the microstructure of the Japanese equity markets is useful in 
understanding this apparent inconsistency. Despite being one of the world's major equity 
markets, Japan cannot necessarily be considered an open market. These markets are characterized 
by many barriers to trade, both explicit and implicit. Madura (1995) remarks that "Japan is noted 
for its implicit barriers, such as extremely stringent product standards on imported products" and 
he also cites a 1993 study by the Council of Economic Advisors which found Japanese trade 
barriers were excessive32• These excessive trade barriers act to protect Japanese domestic firms 
and to shelter them from the effects of exchange rate change. 
32 Madura ( 1995), page 41. 
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The finding ·of a negative risk premium for the ¥/US$ exchange rate factor is realistic 
within this protectionist framework. In Essay I, we find all four sub-samples of Japanese firms 
to face positive economic exposure. Positive economic exposure indicates that a depreciation of 
the Yen is beneficial for exporting firms and for domestic firms facing foreign competition, as 
the price of home exports decreases and the price of foreign imports increases. This relationship 
is emphasized, however, within the context of Japan's excessive trade barriers. As the Japanese 
currency depreciates, not only does the cost of foreign imports increase, but their entry into Japan 
is restricted as well. 
We see that the sub-sample of Japanese domestic/low exporting firms is associated with 
a negative risk premium, i.e., as positive levels of economic exposure increase, their required rate 
of return lessens. This decrease in the expected rate of return is in response to the dual effect of 
imports costing even larger sums, along with trade barriers which restrict the flow of these 
imports. As these domestic firms are protected, they represent lower levels of risk, and thus 
require lower rates of return. 
High exporting firms and MNCs do not gain the same benefits from trade restrictions, as 
these barriers prevent goods from entering Japan, and do not influence, to the same degree, those 
goods being exported. This lowered degree of influence can be seen in Table IV, where an 
insignificant pricing coefficent is reported for the sample of high exporting/MNC firms. 
We look to the conflicting results from the Japanese equity market in an attempt to 
explain why the currency factor reports significant results in some studies, but not in others. 
Previous studies of the Japanese equity market report inconsistent results in regards to the pricing 
of the currency factor. Hamao (1988) reports an insignificant risk premium for the currency 
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factor while Brown and Otsuki ( 1990) report a significant positive risk premium of the currency 
factor in one of their six models. The current study reports a significant, negative risk premium 
for associated with the full sample of Japanese firms. One possible explanation for these 
inconsistent results is the sample composition from these various studies. The current study sorts 
firms into samples based upon primary trading activity, while Hamao sorts firms based upon 
market capitalization, and Brown and Otsuki employ three different sorting procedures. If it is 
the sorting procedure which is causing the difference in results, then the inconsistent findings are 
the result of sample design. Furthennore, Brown and Otsuki employ different estimation 
methodology from Hamao and the current study, as well as include a different set of state 
variables. This variation in procedure and consequent results, underscores the necessity of 
interpreting the findings of each study within the context of the structure of that study. 
Hamao's pricing tests reflect a trial and error approach, where he works with different 
combinations of macroeconomic variables until he finds the combination which produces the 
highest levels of significance. He reports results based upon 11 different possible combinations 
of macroeconomic variables. The regrer;sion reporting the strongest results includes an industrial 
production term, a change in expected inflation term, a default (risk premium) term, and a term 
structure variable33• Of interest, however, is that this model does not include a market index 
variable. The models which include a market index factor report fewer and lower levels of 
significant risk premia. These results suggest that the market index factor is masking the effects 
of the other factors. 
Hamao only reports on one model (Model #4) which includes a currency term. Although 
33 This is Hamao's Model #6. 
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not at a significant level, this currency term is associated with a negative risk premia. Also 
interesting is that in all of Hamao's regressions, the constant term reports the highest levels of 
t-statistics, indicating model mis-specification. 
Brown and Otsuki ( 1990) find greater levels of significant pricing for their factors than 
does Hamao ( 1988). Brown and Otsuki, however, do not include a market index factor in their 
tests, but a "residual market factor," which is constructed from the residuals of a cross-sectional 
regression. These residuals are therefore statistically independent of the other factors, which 
lessens the possibility of a problem with multicollinearity. A review of Table I indicates that the 
Brown and Otsuki (.1990) study is the only study to report a significant risk premium associated 
with the market index term. This is also the only study which uses an orthogonal approach when 
constructing this variable. We must question the influence that a non-orthogonalized market index 
variable has on the pricing effect of the other variables in the model, particularly in light of the 
high levels of individual significance reported by Brown and Otsuki (1990). 
It is also possible that the currency factor is not associated with significant risk premia 
for many of the same reasons that the market index factor is typically not priced. The inclusion 
of a foreign currency factor has been suggested as a relevant macro-economic factor in an APT 
model, as exchange rate changes affect both the firm's discount rate and cash flows. In light of 
this major influence on the firm's value, a lack of a pricing effect, as seen in the British and 
Canadian markets, ·needs to be explained. One possible explanation is that the information 
provided by changes in exchange rates is already incorporated within the changes of other more 
fundamental macroeconomic variables. Exchange rate change, therefore does not possess enough 
new information by itself to be priced by the market. 
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In support of the this hypothesis, one only needs to look at the original work of Chen, 
Roll and Ross ( 1986) and observe the role piayed by the market index factor. In tests where this 
factor was used alone, it reported significant influence on the returns of the equity portfolios. 
Yet the introduction of additional macro-factors easily diminished the influence of the market 
index factor to a non-significant role. The explanation of this diminished role is that the more 
fundamental economic factors of industrial production, interest rates, and inflation are influencing 
security returns. In a stand alone situation, the market index is merely a proxy for the 
information embedded in these other series, but adds nothing new when used in combination with 
them. The lack of pricing of foreign exchange risk when combined with other domestic 
macroeconomic factors, as reported by the current study as well as by Hamao ( 1988), Brown and 
Otsuki (1990) and Jorion (1991), may point to a similar relationship. As exchange rates represent 
the value of a currency in relationship to another currency, it could be that exchange rates have 
been delegated to a descriptive role as opposed to an influential role. Exchange rates are, in 
essence, merely summing up and describing the information embedded in more fundamental state 
variables. If this is the case, then not finding a pricing effect of a currency factor reflects an 
efficient market, able to distinguish between pervasive, systematic sources of risk, and those 
factors whose role it is to relay information about those other sources of systematic risk. 
The Japanese results are also in contrast to the German results in regards to the time 
period, as the Japanese results appear to be driven by the post-crash period. These results are 
consistent with Arshanapalli and Doukas ( 1993) who demonstrated increased national equity 
market integration after the 1987 crash for all countries, with the exception of Japan. After 1987, 
Arshanapalli and Doukas report greater segmentation for the Japanese markets, which would 
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support the finding of a risk premium for the currency factor during this time period. 
Table V reports the mean differences in the pricing coefficients between the domestic/low 
exporting and the high exporting/MNC samples. The mean of the time series of these paired 
differences for each of the macroeconomic variables and the corresponding t statistics are 
reported for each of the independent variables. This table lends additional support to our earlier 
results. In reference to Germany, we observe in Table III insignificant, but negative pricing 
coefficients for the currency factor of the domesticnow exporting sub-sample. Table IV indicates 
that for the German high exporting/MNC sub-sample, this coefficient is positive, and in some 
instances, significant. Table V confirms this difference by reporting a significant difference 
between the two groups of pricing coefficients, supporting our earlier findings that different types 
of firms react differently to exchange rate changes. This significant difference in types of firms' 
reactions to exchange rate changes is relevant. As seen in Table II, exchange rate risk has not 
been diversified, despite significant underlying difference between the types of firms. The 
Japanese firms do not report a significant difference between the pricing coefficients in Table V. 
This would not be expected, however, when viewed in light of the results reported in Tables III 
and IV. Both the Japanese domestic/low exporting sub-sample and the Japanese high 
exporting/MNC sub-sample consistently report a negative sign for this coefficient. 
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TABLE II 
RESULTS OF MULTI-FACTOR PRICING TESTS 
FULL SAMPLES 
T-tests for significant difference from zero for each individual time series of 6 are performed. Listed below is the 
mean of the time series, with the t-statistic listed below. Table IA presents a full description of the state factors and 
model. (* significant at.the 10% level, ** significant at the 5% level) 
PANEL A: GERMAN FIRMS N=39 
Period <Xi, MKT IP UI UTS FOREX 
6,p 62p 03p 64p 6sp 
1985-1993 -.004 .00794 -.0034 .56904 .42982 .0121 
(Obs=I08) (.629) (1.36) (.664) (1.31) (1.68)* (1.6)* 
1985-9/87 .0001 .0077 .0625 2.142 1.48 .041 
(Obs=33) (.012) (I.I (1.52) (2.5)** (3.1)** (2.2)** 
11/87-1993 -.004 .0102 .0117 -.1264 -.0392 .00013 
(Obs=74) (.587) (1.34) (2.2)** (.2596) (.134) (.019) 
PANEL B: BRIDSH FIRMS N=40 
1985-1993 .0080 -.0017 -.0024 .4786 .0420 .0022 
(Obs=I08) (1.35) (-.32) {-.99) (1.81)* (.176) (.470) 
1985-9/87 .0281 .00048 .0037 1.393 .2418 .0040 
(Obs=33) (2.46)** (.039) (1.12) (3.8)** (.5238) (.421) 
11/87-1993 .0014 -.0010 -.0051 .0918 -.0607 .0083 
. (Obs=74) (.2233) (-.186) (-1.6) (.2748) (-.2084) (. 153) 
PANEL C: JAPANESE FIRMS N=40 
1985-1993 .00713 -.00586 .00111 -.02095 .11132 -.00869 
(Obs=I08) (.9682) (-.9625) (.4503) (-.0652) (.5949) (-2.3)** 
1985-9/87 .01034 -.00168 -.00077 -.5754 .15567 -.01203 
(Obs=33) (.8715) (-.1889) (-.1776) (-1.178) (.3125) (-1.49) 
11/87-1993 .0068 -.0066 .0017 .1924 .0848 -.0082 
(Obs=74) (.7346) (-.839) (.562) (.466) (.5229) (-1.95)* 
PANEL D: CANADIAN FIRMS N=40 
1985-1993 .008412 .011691 .0045020 .56792 .2842258 .0031558 
(Obs=I08) (1.889)* (.76207) (1.7223)* (1.6932)* (1.0865) (.90787) 
1985-9/87 .019889 -.001932 .0035667 -.5445419 -.546135 .00976 
(Obs=33) (2.58)** (-.41898) (.820158) (-1.42481) (-1.80)* (.15594) 
11/87-1993 .005467 .019269 .005169 1.092199 .642111 .003293 
(Obs=74) (l.0919) (.866031) (1.5697) (2.44)* (1.836)* (.788206) 
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TABLEm 
RESULTS OF MULTI-FACTOR PRICING TESTS 
DOMESTIC AND LOW EXPORTING FIRMS 
T-tests for significant difference from zero for each individual time series of 6 are performed. Listed below is the 
mean of the time series, with the t-statistic listed below. Table IA presents a full description of the state factors and 
model. (* significant at the 10% level, ** significant at the 5% level) 
PANEL A:PURELY DOMESTIC AND LOW EXPORTING GERMAN FIRMS N=l9 
Period ~ MKT IP UI UTS FOREX 
6,p 62p 63p 64p 6sp 
1985-1993 .01439 -.01038 .002967 .51029 .13267 -.00964 
(Obs=108) (2.169)** (-1.1036) (.43625) (l .1541) (.55313) (-1.243) 
1985-9/87 .00477 .003435 .002148 .212014 -.16399 -.00759 
(Obs=33) (.39138) (.24240) (.22051) (.23577) (-.30011) (-.5683) 
11/87-1993 .01730 -.01011 .001858 .69743 .28809 -.01132 
(Obs=74) (2.187)** (-.97718) (.21006) (1.3816) (1.1451) (-1.174) 
PANEL B: PURELY DOMESTIC AND LOW EXPORTING BRITISH FIRMS N=20 
1985-1993 .01391 -.012599 -.05468 .307068 -.056213 -.01317 
(Obs=108) (3.1 )** (-1.9508)* (-.26485) (.941038) (-.176713) (1.2426) 
1985-9/87 .030516 -.008859 -.471175 1.19493 .037692 -.01887 
(Obs=33) (2.9)** (-.69676) (-1.64752) (2.518)** (.068838) (-1.4912) 
11/87-1993 .007323 -.011193 .06837 -.025667 -.10605 -.011064 
(Obs=74) (1.6901)* (-1.61655) (.25852) (-.06164) (-.267048) (-.76621) 
PANEL C: PURELY DOMESTIC AND LOW EXPORTING JAPANESE FIRMS N=20 
1985-1993 .0084 -.0064 .00064 -.0053 -.1294 -.0119 
(Obs=l08) (.9470) (-.8841) (.0896) (-.0133) (-.5064) (-2.2)** 
1985-9/87 .0126 -.00057 -.00015 -.3131 -.2307 -.0144 
(Obs=33) (1.049) (-.0654) (-.0215) (-.4665) (-.3340) (-1.24) 
11/87-1993 .0074 -.0078 .00037 .0444 -.0217 -.0104 
(Obs=74) (·.6098) (-.7997) (.0879) (.0885) (-.1084) (-1.72)* 
PANEL D: PURELY DOMESTIC AND LOW EXPORTING CANADIAN FIRMS N=20 
1985-1993 .0064938 -.00604 .003245 .929775 .874372 .000326 
(Obs=l08) (1.319) (-.9224) (.92619) (1.987)** (2.302)** (.1186) 
1985-9/87 .014092 .001290 -.004202 -.058151 .0535827 -.002876 
(Obs=33) (1.4918) (.11164) (-.17372) (-.17372) (.247401) (-.59519) 
11/87-1993 .0041646 -.006673 .0063348 1.37809 1.214667 .000549 
(Obs=74) (.72724) (-.87468) (1.48086) (2.084)** (2.244)** (.17339) 
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TABLE IV 
RESULTS OF MULTI-FACTOR PRICING TESTS 
HIGH EXPORTING AND MNC FIRMS 
T-tests for significant difference from zero for each individual time series of o are performed. Listed below is the 
mean of the time series, with the t-statistic listed below. Table IA presents a full description of the state factors and 
model. (* significant at the 10% level, ** significant at the 5% level) 
PANEL A: HIGH EXPORTING AND MULTINATIONAL GERMAN FIRMS N=20 
Period <Xp MKT IP UI UTS FOREX 
<>1p () 2p <>Jp 04p <>sp 
1985-1993 .00365 .01171 -.00716 .25369 .31879 .01124 
(Obs=l08) (.564) (.923) (-1.101) (.494) (1.082) (1.348) 
1985-9/87 .00440 .04176 -.00179 2.520 .1.6462 .03864 
(Obs=33) (.33424) (1.2618) (-.10639) (2.322)** (2.573)** (1.87)* 
11/87-1993 .004378 .00089 -.00928 -.69026 -.21697 .00006 
(Obs=74) (.5949) (.0830) (-1.5995) (-1.2928) (-.73285) (.008) 
PANEL B: HIGH EXPORTING AND MULTINATIONAL BRITISH FIRMS N=20 
1985-1993 .0047 .00649 -.00325 .2400 -.4009 -.0002 
(Obs=l08) (.6444) (.7885) (-.9229) (.6398) (-1.059) (-.037) 
1985-9/87 ... 0059 .0334 -.0082 .1934 -.4929 .0062 
(Obs=33) (-.4027) (1.91)* (-.9919) (.2443) (-.8607) (.6177) 
11/87-1993 .QIOO -.0017 -.0006 .1832 -.4572 -.0047 
(Obs=74) (1.193) (-.2154) (-.1666) (.4412) (-.9481) (-.5869) 
PANEL C: HIGH EXPORTING AND MULTINATIONAL JAPANESE FIRMS N=20 
1985-1993 .0023 -.0043 .0034 .1869 -.0280 -.0052 
(Obs=l08) (.3145) (-.6305) (.9946) (.6053) (-.1463) (-.9883) 
1985-9/87 .0011 .0136 .0102 -.1483 -.0361 -.0099 
(Obs=33) (.1056) (1.16) (1.7)* (-.2424) (-.0775) (-.7813) 
11/87-1993 .0033 -.DIOO -.00002 .3303 -.0524 -.0031 
(Obs=74) (.3296) (-1.24) (.0053) (.9166) (-.2791) (-.5907) 
PANEL D: HIGH EXPORTING AND MULTINATIONAL CANADIAN FIRMS N=20 
1985-1993 -.000896 .0150461 .0034575 -.1451954 -.639378 .0017385 
(Obs=108) (-.10359) (1.25813) (.879813) (-.427032) (2.084)** (.39497) 
1985-9/87 .0053508 .010590 .0096285 .571217 .0337734 -.001059 
(Obs=33) (.48558) (1.14749) (1.687)* (1.51389) (.10257) (.13431) 
11/87-1993 ,000293 .0175867 .000449 -.479668 -.961448 .003551 
(Obs=74) (.02675) (1.03491) (.087795) (-1.0354) (-2.395)** (.66072) 
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The British and Canadian samples also do not report any significant differences between 
the pricing coefficients of the two sub-samples. This is in line with the evidence in Tables III 
and IV, as the currency factor is insignificant and reports inconsistent signs over the various sub-
periods. What is also interesting in Table V are the Canadian results for IP, UI, and UTS, which 
all demonstrate a significant difference in the pricing coefficients between the two sub-samples. 
These differences are consistent with the information presented in the previous tables, where we 
observe the two sub-samples reacting differently, at significant levels, to the macro-economic 
variables. These differential reactions to innovations in state variables by Canadian firms requires 
further investigation. 
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TABLE V 
MEAN DIFFERENCES BETWEEN DOMESTIC/LOW EXPORTING AND 
HIGH EXPORTING/MNC SAMPLES 
Results oft-tests of paired differences between pricing coefficients of samples of purely domestic and low exporting 
finns and samples of high exporting and multinational finns. Pricing coefficients (6) are from the following multi-
factor regression: 
R., = °" +6181p +6282p + 6383p + 64B4p + 6585p + Ep 
(t-statistics in parentheses. • significant at 10%, •• significant at 5%) 
GERMAN FIRMS 1985-1993 1985-9/87 
MKT (61) -.02209 (-1.5) -.03832 (-I.I) 
IP (62) .010129 (1.2) .00394 (.22) 
UI (63) .256597 (.36) -2.3081 (-1.5) 
UTS (64) -.186126 (-.45) -1.8102 (-1.9) 
FOREX (65) -.02087 (-1.9)** -.04624(2.l )** 
BRITISH FIRMS 1985-1993 1985-9/87 
MKT (61) -.011105 (-1.5) -.017930 (1.3) 
IP (62). -.026433 (-.10) -.419317 (-1.1) 
UI (63) .33969 (.64) .583083 (.66) 
UTS (64) .296088 (.62) -.45080 (-.72) 
FOREX (65) -.004806 (-.33) -.00916 (-.42) 
JAPANESE FIRMS 1985-1993 1985-9/87 
MKT (61) .0033656 (.45) -.00475 (-.39) 
IP (62) -.000847 (-.22) .000607 (.07) 
UI (63) .298213 (.81) .7088336 (1.1) 
UTS (64) .168674 (.74) .195464 (.37) 
FOREX (65) .015026 (.73) .072390 (1.2) 
CANADIAN FIRMS 1985-1993 1985-9/87 
MKT (61) .0011365 (.39) -.005106 (-1.4) 
IP (<>2) .0017585 (1.7)* .0019465 (.70) 
-UI (63) -.276331 (-1.9)* -.016116 (-.06) 
UTS (64) -.349509 (-2.5)** -.171605 (-1.6) 




1.3877 ( 1.9) 















.0047581 ( 1.3) 
.0015608 (1.7)* 
-.40545 (2.3) ')* 
-.40714 (2.1)** 
.000938 (.13) 
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B. THE RELATIONSHIP OF ECONOMIC EXPOSURE AND EXCHANGE RA TE RISK 
One objective of this study was to examine the potential link between levels of exposure 
to exchange rate change and the subsequent pricing of exchange rate risk. Essay I sorted firms 
into samples based upon specific trading activities in an attempt to isolate systematic levels of 
economic exposure. The pricing tests in Essay II were based upon those samples and allows us 
to examine the relationship between economic exposure and exchange rate risk. The discovery 
of a relationship between economic exposure and exchange rate risk could lead us to conclude 
that significant exposure is a prerequisite for the pricing of that risk. Furthermore, the lack of 
significant pricing coefficients for a full sample of firms, where the underlying sub-samples 
report significant risk premia, implies that exchange rate risk is diversifiable. 
Previous results for both the US (Jorion, 1991) and for Japan (Hamao (1988) and Brown 
and Otsuki (1990) ), demonstrate that despite finding significant economic exposure for samples 
sorted by industry classifications34, there is no significant pricing of a foreign exchange variable 
for their total market samples. These previous results indicate that exchange rate risk is 
diversifiable in these two equity markets. These results are useful within the framework of 
portfolio theory, as they demonstrate that investors can eliminate one source of risk, exchange 
rate volatility, through the development of a well diversified portfolio, where the basis of 
diversification is industry classification. 
The results of this study add to the literature, as the discussion regarding diversification 
of exchange rate risk can now be extended to the equity markets of Great Britain, Canada and 
34 Brown and Otsuki (1990) report a significant risk premium when they sort their 
portfolios by market capitalization, but not when sorted by industry. 
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Germany. Additionally, we can examine the trading classification of the firm as the basis of 
diversification. 
Table VI presents a summary of the economic exposure levels of the sub-samples, as 
reported in Essay I, as well as the pricing effects of the currency factor as seen in Essay II. 
These results imply that significant exposure is not necessarily a pre-requisite for the pricing of 
that exposure. For example, neither the Japanese domestic or low exporting firms report 
significant levels of economic exposure, yet this factor is significantly priced for this sub-sample. 
Furthermore, both the German and Japanese sub-samples of high exporting and multinational 
firms report high levels of economic exposure, but this does not translate into a significant 
pricing of the currency factor for these firms. The German and Japanese results are similar to 
Jori on' s ( 1990, 1991) US results, where he reports evidence of significant economic exposure, but 
no evidnece of a pricing of that exposure. These results suggest that significant levels of 
economic exposure are not a pre-requisite for the significant pricing of exchange rate risk. 
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TABLE VI 
SUMMARY OF ECONOMIC EXPOSURE LEVELS AND 
THE PRICING OF EXCHANGE RATE RISK 
(1985-1993) 
Summarized below are the primary results of this essay and Essay I. The results of Essay I 
demonstrate the level of economic exposure of firms from four countries to changes in country 
specific bilateral exchange rates with the US dollar. The results of Essay II indicate whether or 
not this exposure is priced within a multi-factor pricing model. Listed below is the exposure 
coefficient, 81 from Equation 1 in Essay I, and the pricing coefficient of the currency factor, 65 
from Equation 3 in Essay II for the various sub-samples. 
t-statistics are in parentheses. * significant at 10%. ** significant at 5%. 
GERMANY UK JAPAN CANADA 
Domestic Firms -.0843 .000003 .0347 -.3357 
Economic Exposure (81) (-1.25) (0.0) (.291) (-.938) 
Low Exporting Firms .2032 .0133 .0661 .5099 
Economic Exposure (81) (1.2) (.165) (.780) ( 1.51) 
Domestics/Low Exporting -.0096 -.0132 -.0119 .0003 
Exchange Rate Risk (65) (-1.21) (-1.2) (-2.2)** (.11) 
High Exporting Firms .1755 .1708 .2315 -.1811 
Economic Exposure (81) (2.5)** (1.64)* (1.7)* (-.536) 
Multinationals .0815 .0427 .2166 -.6551 
Economic Exposure (81) (2.1)** (.585) (2.5)** (-1.2) 
High Exporting/MNCs .0112 -.0002 -.0052 .0017 
Exchange Rate Risk (65) (1.35) (-.037) (-.988) (.3949) 
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C. STATE MACROECONOMIC FACTORS 
A review of Table I indicates both common trends and inconsistencies in regards to the 
risk premia associated with the various state variables. Chen, Roll, and Ross ( 1986), Harnao 
( 1988), and Brown and Otsuki ( 1990) all report instances of a significant intercept during various 
time periods. The current study reports a positive, significant intercept for the full Canadian 
sample and also for the German and Japanese domesticnow exporter sub-samples35• 
The significance of the intercept must be explored, as it is present in all the empirical 
studies to date36• These findings imply a model mis-specification, in that there is a variable 
omission error. In the current study, this potentially omitted variable seems to effect 
domesticnow exporter sub-samples far more than high exporter/MNC sub-samples. The resultant 
questions involve determining what independent variable(s) has been omitted from the model and 
why it(they) appears to have greater influence on the domestic and low exporting firms. 
We find that across the four countries the market index factor is never priced. This is 
consistent with Chen, Roll and Ross (1986), Hamao (1988) and Jorion (1991)37 who find the 
market index not to be priced when run in conjunction with the other macroeconomic variables. 
These results lend support to the argument that the market index factor does not add enough extra 
information, above the information embedded in the macroeconomic variables, to be significantly 
priced by the mark~t. This result, combined with the implications from Hamao's (1988) study 
that the inclusion of a market index variable may be diminishing the effects of the other 
35 These results are reported in Table Ill. 
36 This significance typically occurs in later time periods. 
37 Jorion (1991) finds the market factor to be significant during the 1976-1980 time period, 
but not during any other sub period. 
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macroeconomic variables, suggests further work in which the market index variable has been 
omitted. 
The macroeconomic variables IP, UI, and UTS present varying results, both across 
countries and across previous studies. Jorion (1991) finds none of these factors to be priced, and 
Hamao (1988) typically only finds them to be priced in the absence of the market factor. Chen, 
Roll and Ross (1986) reported a positive sign for IP, which is consistent with Hamao's results 
and with our results for Canada. The UI term presents inconsistent results. While Chen, Roll and 
Ross report a negative sign, our results in the UK and Canada report positive signs. For UTS, 
Chen Roll, and Ross (1986) report a negative sign. These results are in contrast to the positive 
results associated with our German sample. The instability of the risk premia, in this study and 
in others, raises the question as to the appropriateness of an APT model within this context. 
While we have shown certain state variables to display significant risk premia, these results 
should not be generalized to other equity markets. The contradictory evidence presented for 
Japan, in this study and also by Hamao (1988) and Brown and Otsuki (1990), demonstrate that 
differences in estimation methodology and the construction and choice of state variables results 
in different conclusions. 
The above multi-factor pricing tests suggest that an APT framework may not always be 
a suitable vehicle for modeling the security return generating process of equity markets. An 
inspection of Table I reveals many inconsistencies. While Chen, Roll, and Ross ( 1986) find four 
macroeconomic variables to be significantly priced in the US equity market, Jorion (1991) reports 
none, despite replicating the variables used by Chen, Roll, and Ross. As Jorion's study covers 
a different time period ( 1971-1987 as opposed to 1958-1984) than the Chen, Roll, and Ross 
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study, the possibility of time variant risk premia needs to be addressed. The other consideration 
is that the addition of the currency factor in Jorion's study, although not individually priced, has 
diminished the strength of the other factors. 
Our analysis results in far fewer significant pricing coefficients for the equity market of 
Japan than found by either Hamao (1988) or by Brown and Otsuki (1990). While our results 
indicate that none of the macroeconomic variables exhibit any strong degree of significance in 
Japan, these results ·become more relevant when viewed in relation to Hamao's (1988) work, in 
which the market index variable is masking the influence of the other state variables. 
The inconsistencies of which factors are priced and the sign of those pricing coefficients, 
along with the example of Hamao ( 1988) requiring a trial and error approach to determine the 
best model specification, cast doubt as to the validity of using an APT model in this framework. 
Jori on ( 1991) defends the model specification by arguing that it is multicollinearity between the 
state variables that has resulted in none of them being significantly priced. He presents Chi 
square statistics to demonstrate that his model is well specified, despite the lack of individual 
factor significance. Neither Chen, Roll, and Ross (1986), Hamao (1988), nor Brown and Otsuki 
( 1990) report on levels of joint significance for their models. The results of all of these tests, 
therefore, must be viewed within the framework of the firms composing the samples, the time 
periods, and the choice of state macro-factors. These results lend support to the idea that the risk 
premia governing the equity return generating process are time variant, and one generic model, 
therefore, cannot be applied to all markets. 
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VII. CONCLUD:(NG REMARKS AND IMPLICATIONS 
This essay applies the Chen, Roll, and Ross (1986) multi-factor approach to the security 
return generating processes of firms from four foreign countries; Germany, the United Kingdom, 
Japan, and Canada. While we attempt to replicate the state variables used in previous US and 
Japanese studies, the focus of this study is the pricing of a currency factor in these four markets. 
This study is unique in that it uses samples of firms with pre-determined levels of economic 
exposure which allows us to directly examine the relationship between this exposure and the 
pricing of exchange rate risk. 
Previous studies which have added a currency factor to the Chen, Roll and Ross ( 1986) 
model, (Hamao (1988), Brown and Otsuki (1990), and Jorion (1991)) are typically unable to find 
any pricing of the foreign exchange variable in either the US or Japanese equity markets38• This 
study does find significant pricing of this factor in the equity markets of Germany and of Japan. 
The sign of this risk premium is not consistent, however, with the return of the German firms 
being positively correlated to the amount of economic exposure, while the return of the Japanese 
firms is negatively related. Due to our sample design, however, we are able to conclude that 
particular types of firms are driving these economy-wide observations. In Germany it is the sub-
sample of high exporting and multinational firms which report significant pricing of the currency 
risk, while in Japan it is the sub-sample of domestic and low exporting firms which drives the 
final results. 
The discovery of significant currency pricing in the German and Japanese equity markets 
38 Brown and Otsuki ( 1990) find the currency factor to be significantly priced when they 
use a SUR estimation process, and group the firms by market capitalization. 
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is consistent with the findings of Dumas and Solnik ( 1995). These authors find that currency risk 
is priced within an international context, using Eurocurrency deposit rates39• One would expect, 
therefore, that exchange rate volatility should also be priced within national equity markets. 
Furthermore, Dumas and Solnik report that it is the Deutsche mark and the Yen which carry the 
most influence in tqe rejection of their Classic APM. 
The discovery of significant pricing of foreign exchange risk for the full samples of 
Germany and Japan is important. There are major differences in investment strategies as well 
as corporate financial management policies dependent upon whether or not we conclude that 
foreign exchange rate risk is diversifiable. Where we are unable to find a pricing effect of foreign 
exchange change, we conclude that exchange rate risk is diversifiable. If rational investors 
demand to be compensated only for systematic risk, then the active use of exchange rate 
management by corporate management appears to be unnecessary. Jori on concludes his 1991 
work on US security returns by stating, "Exchange rate risk appears to be diversifiable. As a 
result, active hedging policies by financial managers cannot affect the cost of capital, and reasons 
other than pricing arguments must explain why firms actively manage foreign exchange risk. "40 
This essay, however, has demonstrated that foreign exchange risk may not be diversifiable across 
all countries, as seen by the German and Japanese results. Consequently, the use of active 
hedging policies may be beneficial for certain types of firms in these markets. 
39 These include a deutsche mark deposit rate, a pound sterling deposit rate, and a yen 
deposit rate. Dumas and Solnik construct these currency factors as the "one month interest rate 
of the currency compounded by the exchange rate variation relative to the U.S. dollar, minus the 
dollar one-month risk-free rate." (Dumas and Solnik, 1995, page 451.) 
40 Jorion, 1991, page 375. 
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The creation of sub-samples based upon trading activity allows for a discussion of the 
relationship between economic exposure and the pricing of currency risk. We conclude from our 
results that significant exchange rate exposure is not a pre-requisite for the pricing of currency 
risk. This is particularly evident with the Japanese firms, where the domestic and low exporting 
firms do not face economic exposure, yet this same sample is associated with a significant 
currency factor risk premium. 
This study also provided evidence concerning which domestic macro-economic variables 
are priced in the four equity markets which we studied. The results of the multi-factor pricing 
tests reveal several distinct trends. First, the intercept is always positive and often statistically 
significant. Second, the market index variable is typically not priced. Third, IP, UI, UTS all 
report varying degrees of significance. Fourth, an examination of the time periods reveals that 
the risk premia of the state variables are time variant. These results, and results from previous 
studies, indicate that conclusions drawn from an APT framework cannot be directly generalized 
to other equity markets. 
We can draw several conclusions about the pricing of a currency factor from the results 
of this study. First, significant risk premia are not consistently associated with the currency 
factor. This indicates that diversification of exchange rate risk is not consistent across countries. 
While we have shown exchange rate risk to be priced in two equity markets, Germany and Japan, 
we have also show·n this risk to be diversifiable in the equity markets of Great Britain and 
Canada. Second, our samples provide another criteria by which to diversify portfolios, the trading 
status of the firm. Our results suggest that even though certain classes of firms face greater 
exposure to exchange rate changes, this exposure can be diversified in certain equity markets. 
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And lastly, the presence of significant exposure to exchange rate change is not a pre-requisite for 
the pricing of that risk. 
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PORTFOLIO CRITERIA 
Domestic 
l. Not listed as an MNC 




This classification is based upon trade data from Europa Yearbook, which is reported in 
Appendix C. 
3. No foreign sales listed 
4. Not a utility firm 
Low Exporters 
l. Reports between 20-39% foreign sales to total sales 
2. Not listed as an MNC 
3. Not a utility firm 
High Exporters 
1. Reports 40% or more foreign sales to total sales 
2. Not listed as an MNC 
3. Not a utility firm 
Multinationals 
1. Is listed as an MNC in the World Directory of Multinational Enterprises 
2. Not a utility firm 
KEY TO ITEMS LISTED IN THE TABLES 
Line #1 
Corporate Name Percent Foreign Sales 
Line #2 
Primary SIC code M a r k e t V a l u e 
(in Domestic Currency) 
Description of Primary Industry/Business 
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JAPANESE PORTFOLIOS 
DOMESTIC PORTFOLIO (n=l0) 
Toli Corp 3292 22794482210 
Best Denki 







Maruzen Co., Ltd. 
LOW EXPORTERS (n=lO) 
NSK Corporation .2041 
Rohto Pharmac .279 
Nozaki & Co. .2425 
Nichicon .2919 
Mitsui & Co. .2995 
SMK .219 
Okuma Corp .2203 
Ryobi Ltd. .307 
Nippon Shokubia .24 
Nippon Columbia .227 
Asbestos products 
5731 86240293200 








Mens and boys clothing 
2064 97416190740 
Candy & ice cream 
5131 S9S7369856 






















Industrial organic chemicals 
3651 17727466240 
Household audio/video equip 
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HIGH EXPORTERS (n=l0) 
Aiwa .435 3651 14198382000 
Audio/visual equipment 
Juki Corp. .4095 3559 23189356305 
Special industrial machinery 
Settsu Corp. .604 2631 53760353218 
Paperboard mills 
Akai Electric .5011 3651 13257751104 
Audio/visual equipment 
Mineba .4191 3670 95624971668 
Electronic components 
Minolta Camera .666 3579 56188811000 
Office machines 
Brother Indus .587 3579 71783497200 
Office machines 
Arabian Oil .664 1311 122572426200 
Crude petroleum and natural gas 
Isuzu Motor .4853 3711 116660017756 
Motor vehicles and car bodies 
Hitachi Maxwell .467 3695 37956817500 
Magnetic & optical recording media 
MULTINATIONAL CORPORATIONS (n=l 1) 
Mitsubishi Electric .216 3620 686023206050 
Electrical industrial apparatus 
Alps Electric .416 3679 108508554000 
Electronic components 
Asahi Chemical .103 2821 500702555340 
Plastic materials & resins 
Asahi Glass Company .185 3211 577018395640 
Flat glass 
Citizen Watch .283 3873 173573544780 
Watches, clocks, watchcases 
Hitachi Ltd. .239 3570 1763007822114 
Computer and office equipment 
Nippondenso .136 3714 455525249730 
Motor vehicle parts 
Kuraray .152 2821 204932221619 
Plastic materials & resins 
Konica Corp. .396 3861 134346546323 
Photographic equipment & supplies 
Kawasaki Heavy .115 3511 333011211360 
Turbines & turbines generator sets 
Sumitomo Electric .092 3496 368237161560 
Misc. fabricated wire products 
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GERMAN PORTFOLIOS 
DOMESTIC PORTFOLIO (n=9) 







Dyckerhoff & Widman 
Elbschloss-B raueri 
LOW EXPORTERS (n=lO) 
Heidelberger Zement .208 
Bremer Vulcan 




















Paper coated & laminated 
3661 354322500 






National commercial bank 
6719 13267920 








Search & navigation equipment 
2211 1200600000 




Misc. converted paper products 
3211 l 107453250 
Flat glass 
3264 133110000 
Porcelain electrical supplies 
3561 190160865 




Men's footware, except athletic 
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HIGH EXPORTERS (n=lO) 
Pfaff .623 3559 107024778 
Special industry machinery 
Varta .608 3692 268958496 
Primary Batteries 
Man .619 3710 3006900000 
Motor vehicles & equipment 
Didier-Werke .759 3089 183366000 
Plastic products 
Sued-Chemie .468 3295 273275743 
Minerals, ground or treated 
Hartman & Braun .479 5065 91971800 
Electronic Parts & equipment 
Altana .528 2834 960816000 
Pharmaceutical preparations 
Hapag Lloyd .539 4412 47232000 
Deep sea foreign transport 
Gildemeister .445 3541 275806000 
Machine Tools 
Iwka .467 3548 631680000 
Welding apparatus 
MULTINATIONAL CORPORATIONS (n=l0) 
Bayer AG .601 2821 12523564000 
Plastic materials & resins 
BasfAG .331 2834 17898750000 
Pharmaceutical Preparations 
Continental AG .618 3011 2181655798 
Tires & Inner Tubes 
Daimler-Benz AG .533 3711 10496039910 
Motor vehicles & car bodies 
Degussa AG .702 3399 1467081000 
Primary metal products 
Hoechst AG .496 2861 10467666035 
Gum and wood chemicals 
Metallgesellschaft .619 6159 944706928 
Misc. business credit institutions 
Schering AG .796 2834 4608008177 
Pharmaceutical Preparations 
Siemens AG .298 3610 33618049000 
Electric Distribution Equipment 
Volkswagenwerke .604 3711 9389790756 
Motor vehicles & car bodies 
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UNITED KINGDOM PORTFOLIOS 
DOMESTIC PORTFOLIO (n=lO) 




Clarke, Nickolls & Coombs 
Clayton, Son & Co. Holding 




LOW EXPORTERS (n=lO) 
Allied Textile 
Allied Lyons 
J. Bibby & Sons 
Brammer PLC 
Cray Electronics 



























Deep sea transportation 
9511 133172165 






Narrow fabric mills 
2084 5381884631 












Misc. homefurnishing stores 
5511 447631394 
New & used car dealers 
3446 123041752 
Architectural metal work 
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
68 
HIGH EXPORTERS (n=lO) 
Albert Fisher Group .712 5148 208517007 
Fresh fruits & vegetables 
Arcolectric Holding .606 3640 2203750 
Electric lighting equipment 
Ashley Group .953 5499 17267717 
Misc. food stores 
Boosey & Hawkins .805 3931 13509339 
Musical instruments 
Bowthorpe PLC .803 3610 341269426 
Electric distribution equip 
British Vita PLC .609 3080 402138870 
Misc. plastic products 
Cookson Group .803 3330 639654525 
Primary nonferrous metals 
Dale Electric Int'l .512 3621 9709347 
Motors & generators 
Dunhill Holdings .931 5136 689719784 
Mens and boys clothing 
Ellis & Everard .576 5169 85565414 
Chemicals & allied products 
MULTINATIONAL CORPORATIONS (n=lO) 
Tate and Lyle .791 2061 982380881 
Raw cane sugar 
English China Clays .562 1455 1040375352 
Kaolin & ball clay 
Cadbury Schwepps .534 2086 3329460407 
Bottled & canned soft drinks 
Guinness .384 2082 6829580000 
Malt beverages 
Blue Circle Indus .313 3273 1222349558 
Ready-made cement 
Lucas Industries .565 3714 735088176 
Motor vehicle parts 
Northern Foods .431 2020 1512158127 
Dairy products 
Pilkington .808 3211 705880714 
Flat glass 
Reed International .468 2721 2550738734 
Periodicals 
United Biscuit .508 2052 1568186006 
Cookies and crackers 
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CANADIAN PORTFOLIOS 
DOMESTIC PORTFOLIO (n=!O) 
Becker Milk 2020 62221000 
Ackland Ltd. 
Canadian Tire 
Corby Distillers "B" 






LOW EXPORTERS (n=lO) 
Agra Industries .358 
. Federal Industries .211 
Fletcher Challenge .321 
Hayes-Dana Inc. .229 
Ivaco Industries .378 
MacLean Hunter .316 
Magna International .283 
TCG International .327 
Toromont Industries .305 
Trimac Ltd .315 
Dairy products 
5013 65423000 
Motor vehicle supplies & parts 
5014 603302483 
Tires and tubes 
5182 357473000 










Meat packing plant 
3663 95093665 
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HIGH EXPORTERS (n=lO) 
Bombardier, Inc. .565 3721 1739577870 
Aircraft 
CAE .516 3812 651059000 
Navigation equipment 
Canada Malting .508 5149 29266700 
Groceries 
Canstar .438 3949 63053856 
Sporting goods 
CCL Industries .643 2841 312265000 
Soap and detergents 
Crestbrook Forest .945 2611 89173480 
Pulp mills 
Doman .711 2421 113888000 
Sawmills 
Hawker-Siddeley .481 3532 81842597 
Mining machinery 
Jannock Ltd. .476 3251 915360000 
Brick and clay tile 
Noma Industries .500 5063 166157000 
Electrical equipment 
MULTINATIONAL CORPORATIONS (n= 10) 
Abitibi-Price .269 2611 194273875 
Pulp mills 
Alcan Aluminum .851 1099 4626744414 
Metal ores 
Canadian Pacific .262 4010 5427367190 
Railroads 
Domtar Ltd. .399 2611 699090196 
Pulp mills 
loco Ltd. .869 1021 3736885245 
Copper ores 
Molson "A" .412 2082 1160181174 
Malt beverages 
Moore Corp .904 2761 2083551233 
Manifold business fonns 
Noranda .455 2421 2060476729 
Sawmills 
Seagram & Co .968 2084 8979217464 
Wines, brandy 
Varity .862 3523 585858000 
Farm machinery 
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APPENDIXB 
CRITERIA FOR MNC CLASSIFICATION 
There is no standard definition of the term 'multinational enterprise'. The Directory of 
Multinationals profiles the world's 450 largest industrial corporations with sales of over US$1 
billion and significant international investments during 1987. Although the Directory cannot be 
regarded as a complete census of large multinational corporations, the 450 parent companies 
described to represent a concentration of wealth and control unparalleled in the development of 
the international economy. 
The manufacturing the productive nature of the industrial companies is stressed, and, for 
this reason, firms predominantly or exclusively in banking, insurance, commodity broking, 
retailing, engineering contracting and other service industries have not been included. In addition, 
various family-controlled holding companies were excluded, as were major foreign subsidiaries, 
even where, as with Rank Xerox or Amatil, these subsidiaries would themselves qualify as 
multinationals. Because of the focus on the international investor, a number of major companies, 
such as Boeing, whose international interests are also exclusively restricted to exporting, were 
also excluded. 
Given the various forms in which investments may be held, the significance of foreign 
investments was not able to be consistently or easily determined. It was therefore necessary for 
a minimum test of multinationality to be adopted using the following guidelines: 
1 The firm had a minimum of 25% of the voting equity of manufacturing or mining 
companies in at least three foreign countries. 
2 The firm had a minimum of 5% of its consolidated sales or assets attributable to foreign 
investments. 
3 The firm had a minimum of US$75 million in sales generated by foreign production 
operations. 
A firm was deemed to qualify for inclusion if one or more of these criteria were met, but 
foreign licensing and the existence of overseas sales subsidiaries were not sufficient qualification 
for inclusion. Most of the 450 companies in the Directory fulfilled all three criteria, and it was 
only those companies with comparatively minor international interests which posed problems in 
maintaining consistency of selection. Limited disclosure of foreign investments, particularly by 
Japanese and some European companies, compounded such difficulties. 
Any set of limits is inevitably to some extent arbitrary. While every effort has been made 
to ensure a uniform approach, the need to rely on incomplete, publicly available data means that 
some inaccuracy in terms of inclusion or form of presentation is inevitable. 
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APPENDIX C 
TRADE DATA FROM EUROPA YEARBOOK 
EXPORTING AND IMPORTING PORTFOLIOS BY COUNTRY 
SIC IMPORT PORTFOLIO SIC EXPORT PORTFOLIO 
CANADA 01 Agriculture: fruits/ 01 Agriculture: wheat 
and vegetables 10 Metal Mining 
28 Chemicals & Allied 12 Coal Mining 
Products 08 Forestry 
35 Industrial & Commercial 24 Lumber & Wood Products, 
Machinery & Computer Furniture 
Equipment 26 Paper & Allied Products 
37 Transportation Equipment 
JAPAN 01/02 Agriculture: crops & 30 Rubber & misc. plastic products 
livestock 33 Primary metal industries 
20/21 Foodff obacco products 34 Fabricated metal products 
10 Metal mining 35 Industrial & commercial machinery 
12 Coal mining & computer equipment 
13 Oil and gas extraction 36 Electronic & other electrical 
29 Petroleum refining & equipment & components 
related industries 37 Transportation equipment 
38 Measuring, analyzing & controlling 
instruments. Photographic, medical & 
optical goods. Watches & clocks. 
GERMANY 10 Metal mining 28 Chemicals & allied products 
12 Coal mining 34 Fabricated metal products 
13 Oil & gas extraction 35 Industrial & commercial machinery & 
computer equipment 
37 Transportation equipment 
UK 20 Food & kindred products NO MAJOR NET EXPORTS 
22 Textile mill products 
24 Lumber & wood products, 
except furniture 
26 Paper & allied products 
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
73 
APPENDIX D 







IP seasonally adjusted (Line 66c) Bank of Japan Economic Statistic 
IP seasonally adjusted (Line 66c) Central Statistics Office Monthly Digest. 
IP seasonally adjusted (Line 66c) Canadian Statistical Review. 
IP seasonally adjusted (Line 66c) Federal Bank Monthly Report. 
SHORT TERM (ONE MONTH) GOVERNMENT SECURITIES 





Money Market Rate (Line 60c) Bank of England Quarterly Bulletin 
Treasury Bill Rate (Line 60c) Bank of Canada Review 
Interbank Deposit Rate (Line 60bs) Federal Bank Monthly Report 
CONSUMER PRICE INDEX 
JAPAN: CPI (Line 64) Bank of Japan Economic Statistics Monthly - covers the 
whole country excluding one person households and those engaged 
primarily in agriculture, fishing, and forestry. 
UK: CPI (Line 64) Central Statistics Office Monthly Digest of Statistics -
General index of retail prices, all items 
CANADA: CPI (Line 64) Bank of Canada Review - All cities with a population over 
30,000. 
GERMANY: CPI (Line 64) Federal Statistic Office - Cost of Living Index for all 
households. 
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LONG TERM GOVERNMENT BOND YIELDS 
JAPAN: (Line 61) - Bank of Japan Economic Statistics Monthly - The arithmetic 
monthly average yield to maturity of all government bonds with seven years 
to maturity. 
UK: (Line 61) Long term government bond yield issue at par with 20 years to 
maturity. 
CANADA: (Line 61) Bank of Canada Review - refers to issues with original maturity 
of 10 years or over. 
GERMANY: (Line 61) All Federal government bonds with life to maturity greater 
than 3 years. 
NATIONAL MARKET INDICES 






FTSE All Share 
Toronto SE 300 
Frankfurt Commerzbank 
